ELECTRICITY —— COMMUNICATIONS ——— SERVICE —— SOUND 


In this issue: 
An Englishman on T.V. 
A Six-valve Battery Receiver. 
Selective Calling on Radio Telephone Systems. 


January, Ist, 1953 VOUS. 5NO..11. 


Registered at the G.P.O., Wellington, for transmission by post as a newspaper. 


Now Available 
in NEW ZEALAND 


ELECTRIC LAMPS FOR 


ORDER FROM YOUR DEALER—— --——-—- -FULL RANGE AVAILABLE 


AVC ANT, me WELLINGTON + ‘CHRISTCHUREH 


Radio «a Electronics 


OUR COVER this month illus- 
trates the control-box, hand-set, and 
the calling equipment described in 
the article to be found in this 
issue. The photograph gives a good 
idea of the small amount of gear 
needed to add selective calling facil- 
ities to a standard mobile commun- 
ication station. 


Official Journal of 
The N.Z. Electronics Institute (Inc.). 


The N.Z. Radio and Television Manufac- 
turers’ Federation. 


The N.Z. Radio Traders’ Federation. 


Managing and Technical Director: 
W. D. FOSTER, B.Sc. 


Advertising Manager: 
CHAS. H. ROSER 


Subscriptions: 
ls. 10d. per copy; 23s. per annum, posted. 
Advertising Rates supplied on application. 


CORRESPONDENCE 
All correspondence and contributions should 
be addressed to: 
The Editor, 
“Radio and Electronics,” 
P.O. Box 8022, 
Wellington, N.Z. 


OFFICES AND LABORATORY: 
Radio and Electronics (N.Z.), Ltd., 
46 Mercer Street, Wellington. 
Telephone, Wellington, 70-216. 
Telegrams and Cables: 
“Radel,” Wellington. 


SOLE ADVERTISING REPRESENTA- 
TIVES for THE UNITED KINGDOM: 


Cowlishaw and Lawrence (Advertising), 
Ltd., 28 New Bridge Street, London, E.C.4. 
Telephone City 5118. 

Cables: Cowlawads Cent, London. 


VOEV a NCmal January, 1953 


Contents 


OGRA Ek © BOSE 1 SR a ee Z 

mo Novelwone valve battery Neceiwer, "= ae.) tas. 

The Application of Selective Calling to Party-line 
Cincutseby. Motion and @..H. Stourton ts. sac. 10 


An Englishman Looks at Television : 
No: 1: Television and the Main in the Street ..... 14 
Introduction to Radar Techniques, by the Engineer- 
ing Department, Aerovox Corporation— 


Part. V: The Antenna and Duplexing System .... 17 
Of Meters and*Music, by V'"M.-Stagpoole uu. 0... 2) 


Shoes and Ships (by special arrangement with the 


Walrus ) 
DieRinepate 222 We act e.. \ OOS SoA i elisoane:: Zs 


The Philips Experimenter 
No. 63: A Complete Station for Amateur Mobile 


WUSe ree MAME i erN Saat ERY rcs gal 24 
The Radio and Electronics Abstract Service ... 0 ws. Bd 
Fube. Data: .The.R.F.. Pentode EF80 (continued) © 29 
Pret GeinViitCweare, PO eNare se Tien nel earners a ice 34 
SPORE DATOS Wine er eee cy he. tence: teak rial acta as geeee 36 
Wommie  Servacemarnins ka Toe Ue aS, 37 
atest ReCOLd IRel@aSCSej. \ wth. basi termes ooh Bach ge oe 38 
ING ome so tires Tas We RET eRe Rh TS oe Pe te 40 
Book Reviews: The Radiotron Designers’ Handbook 

(tn E Gition Feio\ mek at yyy atte mck anced, Ube. ParsR 45 
Something About Television: The Shape of Things 
‘TA OCOTE Wah 0 a a Sigh ects a TE A 47 


Sole New Zealand Distributors: Gordon & Gotch (N.Z.) Ltd., Wellington 


PRINTED BY HARRY H. TOMBS, LTD., WINGFIELD STREET, WELLINGTON. 


a e : a @a eo & 

New Light On High-Fidelity 

To those interested in this evergreen topic, the chapter in the latest edition of the Radiotron 
Designer’s Handbook which deals with it will be found most valuable and entertaining. In view 
of the volumes of material that have been written, and of the endless discussion which takes place 
whenever two or three interested persons are found together, the collection in one chapter of all 
the relevant conclusions that are currently held in authoritative quarters should do much to dispel 
some of the air of mystery that surrounds some of the information. 


Perhaps the most interesting part of Mr. Langford-Smith’s discussion is the section referring 
to permissible distortion levels, and to the methods that may be used for determining the effect 
on the listener of varying quantities of harmonic and intermodulation distortion. It may come 
as a shock, for instance, to learn that if a true comparison is to be made between different sound 
systems, not only the frequency characteristics must be measured, but so also must all harmonics 
up to and including the thirteenth. When measurements of intermodulation distortion are made, 
it is important to note that the results can only be compared with harmonic distortion measure- 
ments on a basis of “weighting” the harmonics. That is to say, an amplifier which produces five 
per cent. second harmonic, produces the same intermodulation distortion as 0.77 per cent. 
thirteenth harmonic. This is rather a sobering thought! 


Another interesting conclusion which can be drawn from the figures quoted in the text is that 
triodes really are better than pentodes. The authority for this statement (which is ours, and not 
Mr. Langford-Smith’s) is none other than the American worker Olson, who has done more work 
than anyone else in an attempt to find a basis on which measurements of amplifiers would indi- 
cate the same order of “goodness” as can be arrived at by actual listening tests. Olson states 
that for a single Class A triode, harmonics higher than the fourth can be neglected as far as their 
effect on the listener is concerned, while with pentodes, even the thirteenth harmonic can produce 
observable effects. The addition of negative feedback does not alter the relative amounts of the 
harmonics produced by any amplifier, but affects all of them to the same degree. Thus, if a pen- 
tode amplifier is compared with a triode one, it is clear that a vood deal of negative feedback 
must be used on the former before it becomes as good as the triode without any feedback at all. 
By the same token, if the same amount of feedback is applied to both, the triode will remain 
superior to the pentode. : 


In the case of push-pull triodes or pentodes, the difference is not so marked. This is because any 
properly-designed push-pull amplifier largely cancels out the even harmonics, leaving only the 
odd ones. In the case of pure Class A triodes, the result must be an improvement on the single- 
ended one, since the even harmonics are eliminated without any other effects coming into’ play. 
But if the triodes are over-biased, bringing them towards Class AB operation, some of their 
superiority is lost, because increasing the bias causes some of the higher odd harmonics to make 
their appearance, and these cannot be eliminated by the push-pull connection. Thus, if strictly 
Class A conditions are adhered to, it appears that push-pull triodes retain their superiority over 
pentodes. 


; 7 


This might well be the answer to the age-old belief that whatever instruments may say, there ds: 
“something about” pentodes that does not sound quite right. ; 


We have all heard that the wider the frequency range, the more objectionable does a given 
amount of distortion become. Here, however, we have quantitative proof of this assertion, In 
listening tests, it has been found that just perceptible distortion, with an upper frequency limit of 
15,000 c/sec., is represented by 0.75 per cent. total harmonic distortion. For a top limit of 7,500: 
c/sec., 0.95 per cent. is just perceptible. For tolerable distortion, which by definition is the 
-amount which could be allowed for low-grade commercial sound equipment, 1.8 per cent. is a 
representative figure for a system with a 15,000 c/sec. limit, and 4.4 per cent. for a 7,500 c/sec. 
limit. The remarkable thing about these figures is that for distortion to be barely perceptible, 
the amount does not vary much for systems with widely different top frequencies. For a top 
limit of only 3,750 c/sec., the perceptible distortion is only 1.2 per cent., which is not even twice 
as much as for the 15,000-cycle system. 


These few facts and figures do not in themselves prove very much. Indeed, in some ways they 
are contradictory, as those who read the chapter referred to will realize, but they do indicate 
that there is a good deal more in this high-fidelity business than meets the eye, and that a good 
deal yet remains to be discovered. There is a good deal’ more than we have had space to mention 
here in the treatise we have discussed, but enough should have been said to show that Mr. 
Langford-Smith has once again given us more than a little to think about. 
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A Novel Six-Valve Battery Receiver 


While the demand for large battery sets is very much smaller now than it was at 

one time, it was thought that a six-valve circuit which could be built into etther port- 

able form or into a small mantel set would be popular for many purposes. The 

circuit described in this article has a number of features that will appeal to those 
who find the average small portable circuit unsuited to their needs. 


INTRODUCTION 


With the advent of 
miniature battery valves, 
the accent in portable de- 
sign has quite understand- 


ably been rather on 
miniaturization of the 
whole set than on any- 


thing else. While very 
small, compact, and light- 
weight portables are very 
handy for some purposes, 
they do suffer from sev- 
eral disadvantages. Chief 
among these are their low 
power output, and the 
short life obtained from 
their batteries, and both 
can be attributed to the 
very small size to which 
they have been reduced. 
Where very small bat- 
teries have to be used, 
power output must ..be 
sacrificed in order to ob- 
tain reasonable battery 
life, and even then, the 
battery life is very short. 
This results in a good 
deal of annoyance to the 
user, not to mention ex- 
pense, since the miniature 
batteries are very much 
more expensive, in terms 
of their capacity, than 
are the larger ones that 
can be used if the set 
does not have to be so 


small in dimensions. 
The question of the 
power output, too, 1S 


rather a vexed one. We 
have heard several com- : , 
plaints from non-technical users of small commercial port- 


ables that they distort badly—and so they do—the 
reason being that before the output tube has pro- 
duced enough noise to satisfy one who is used to a 
set with a power output of several watts, the unfor- 
tunate output valve, whose undistorted output is in 
the region of only 200 milliwatts, is grossly over- 
loaded. 

Both these defects of the ultra-small portable can 
be overcome if one is prepared to have a slightly 
larger set, containing bigger batteries, and with a 


valve or valves in the output stage that will give- 


upwards of half a watt of output power. It was with 
this object in view that the present receiver was 
designed. In spite of a high power output of almost 


half a watt, the set uses only 90 volts of B battery, | 


and draws approximately 12 ma. when idling. (..e., 
not tuned to a station). 


In addition, the sensitivity is extremely good, owing 
partly to the use of an R.F. amplifier, and partly to a 
form of aerial that is entirely new, and that very few 
readers will have come across. This “rod” aerial has 
the same characteristics as 


the conventional loop . 


aerial, in that it is directional, and can be used as the ' 


first tuned circuit in the receiver, just as a loop is. 


But it does more than just replace the loop aerial. - 


It takes up a good deal less space, and yet is equi- 
valent, as far as signal pick-up is concerned, to a loop 
measuring approximately 5in. x 9in. In addition, its 


Q is considerably higher than that of the loop, which . 
makes the selectivity of the receiver’s input circuit 


rather better. But there is one advantage possessed by 
the rod aerial, which makes it infinitely more desir- 
able than a loop in a portable receiver. It does not 
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introduce instability through 
undesired coupling to the re- 
mainder of the receiver, and 
results in a very stable receiver 
wdeed.This is a feature which 
will be welcomed by manufac- 
t turers and amateur constructors 


=> p< alike, since a great deal of 
inn instability trouble has been ex- 
is pa crce perienced simply because the 
ios be ( compact nature of the cabinet 
a a + made it necessary to place the 


loop aerial too close to the set, 


R= 


The results obtained in our 
laboratory with this rod 
aerial were little short of amaz- 
ing. Our outside aerial, though 
high and long, picks up so 
much interference that noise 
can even be heard on 2YA, 
though it is not strong enough 
to cause annoyance. Neverthe- 
less, it can be heard, and the 
noise is so. strong that 3YA is 
almost lost in it, while 4YA is 
inaudible. Using the rod aerial, 
however, the noise was so 
greatly reduced in magnitude 
that even 4YA became read- 
able,: while 3YA was vastly 
improved, and on the local 
stations, no trace at all could 
be heard of the noise that broke 
through when the outside aerial 
was used, 


CIRCUIT 


One pleasing feature of 
most battery-operated re~ 
ceivers is the small number 
of components contained even 
in quite a large circuit. This 
can be accounted for (a) by 
the lack of the normal A.C. 
power supply, and (b) by the 
fact that relatively few differ- 
ent voltages are required for 
the elements of the valves. 
In some cases, especially 
where low H.T. voltages are 
used, there are no screen-grid 
dropping resistors or bypass 
condensers, since the screens 
are connected directly to the 
battery. Similarly, grid bias 
arrangements are usually con- 
siderably simpler than in A.C. 
sets. As a result of all this, 
the present set contains rela- 
tively few small components, 
in spite of the fact that the 
screen grids of the R.F. valves 
in this case need only 67.5 
volts, whereas the H.T, volt- 


B+ 90v, At3y, 


eT 
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age is 90. A saving in parts is effected here by using 
a common screen-dropping resistor for the R.F,, 
mixer, and I.F. tubes, with a single bypass condenser 
as well. The screens of these valves are tied together 
at the sockets, and are fed through a 10,000-ohm re- 
sistor, which is bypassed by a 0.05 uf. condenser. 


All valves except the output stage are used with 
zero initial grid bias, thereby simplifying the grid 
circuits very much. The valve data sheets on the types 
used state that they may all be operated under these 
conditions, so that anyone who might feel that the 
valves would suffer need have no fears in this respect. 
It would be possible to effect some slight saving in 
H.T. current by biasing the first three valves in the 
circuit with a 14-volt cell, but this would consider- 
ably reduce the sensitivity of the receiver, and would 
hardly be worth while. All three valves in the R.F. 
end of the circuit are controlled by A.V.C., and it has 
been found that even with an outside aerial, this does 
not result in appreciable signal distortion, as is some- 
times encountered with small battery valves in areas 
where the signals from the local stations are very 
strong. : 


The R.F. end is quite conventional, except for the 
rod aerial, and nothing about its. circuit requires 
special mention. The 185, or DAF91 acts as the 
second detector and first audio amplifier, but it will 
be noted that the amplifier section is triode-connected, 
and transformer-coupled to the output stage. This 
system is much simpler than any other for feeding 
the push-pull output stage, and in the long run is no 
more expensive than using an extra valve, and resist- 
ance-coupling. The main reason for using the trans- 
former, however, is that doing so simplifies the 
filament circuit. It will be seen that the filaments are 
wired for 3 volts rather than 14, and this has been 
done advisedly. The reason is that if 14-volt filament 
operation is used, the current is exactly twice that 
for 3-volt operation. This might seem rather like a 
glimpse of the obvious, but it does have an important 
bearing on battery life. The current from the 3-volt 
filament battery is 200 ma., and with 12-volt connec- 
tion it would be 400 ma. If a very large A battery 1s 
to be-used, the difference does not matter very 
much, but if the set is to be used as a portable, it will 
be desirable to use as small cells for the A battery 
as will give reasonable life. Now it is well known 
that dry batteries are not perfect. Indeed, it often 
happens that one cell will go down to a lower volt- 
age than another that has had exactly the same 
amount of use. Because of this, it is always better, 
where possible, to use cells in series rather than in 
parallel. If the cells were perfect, there would be no 
difference between the two connections at all, but 
consider for a moment what happens when two cells 
are connected in parallel, and one tries to drop in 
voltage more quickly than the other. The one whose 
voltage tends to remain higher will then discharge 
through the other, poorer cell, until both are at the 
same voltage, so that if one cell deteriorates, it causes 
the other to deteriorate, too. When the cells are in 
series, the voltage of one cell drops, the voltage of 
the pair goes down by an equal’amount, but no harm 
is done to the good cell. Even if one fails altogether, 
the other remains unaffected, and lives to be used 
once more. The result of this behaviour is that there 
is a definite tendency for two cells in series to give 
more output, in terms of ampere-hours than would 
the same two cells connected in parallel. This, then, 
is the reason why we have used the series connec- 
tion for the filaments. When this is done, there is 
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considerable virtue in having an even number of 
valves, for had seven been used, one of them would 
have been the odd man out, and would have re- 
quired a resistor in series with its filament. It is bad 
practice to draw more current from one cell of a pair 
in series than from the other, so that with an odd 
number of valves, it is better to use the series resis- 
tor with one of them than to add an additional 50 ma. 
to the load on one cell, by connecting it to the 
junction of the two cells. 


One more word about the grid bias arrangements. 
It is not strictly true to say that any of the valves 
in this set are run with zero bias. For example, when 
the negative end of the filament of a battery valve 
is earthed, and the grid leak is returned to earth, the 
positive end of the filament is at a potential of plus 
14 volts, and all other points on the filament are 
slightly positive with respect to earth. On the average, 
the filament is positive with respect to earth, to the 
extent of half the filament voltage, and in the case 
of 13-volt valves, this is ? volt. The net result is that 
the valve’s grid is biased negatively by # volt. This 
is a form of cathode bias, since the filament acts as 
the heater and cathode of the valve at one and the 
same time. Thus, a filament-type valve can never 
really be said to work with zero bias. This, too, is the 
reason why the diode, in battery valves containing 
one, has its plate at the negative end of the filament. 
Only in this way can it be ensured that there is not 
a small but permanent negative bias on the diode 
plate. 


In this circuit, as in any other in which series fila- 
ment connections are used, one of each pair of valves 
whose filaments are in series is automatically pro- 
vided with a negative bias, provided its grid is 
returned to earth. The average filament potential 
of the upper valve in each pair is actually 24 volts 
positive with respect to earth, so that there is effec- 
tively a bias of this value applied to the grid of this 
valve. In our circuit, the R.F. amplifier is grouped 
with the oscillator-mixer valve, and has been put at 
the positive end of the pair. The grid return of the 
R.F. valve is through the A.V.C. line, and the detec- 
tor diode load, to the filament of the detector valve. 
But this valve, too, is at the positive end of its pair 
(it is grouped with the I.F. amplifier), so that there 
is no additional bias applied to the R.F. tube’s grid. 
This is just what is wanted to ensure that the sen- 
sitivity of the set shall be as great as possible, which 
is important in a battery set, whose valves are not 
capable of as high stage gains as can be obtained with 
A.C. valves. 


The audio section of the set is uncommon these 
days, but was once quite a usual arrangement. The 
pentode output valves in push-pull are actually worked 
in Class AB;. That is to say, compared with ordinary 
operation, they are over-biased, but that is all. They 
are not biased right to cut-off, or the operation would 
be called Class B, nor are their grids ever driven 
positive, which would enable them to qualify as 
Class ABs. When this sort of output circuit was 
used in battery sets, it was usually called Quiescent 
Push-Pull, or Q.P.P., for short, and some of the 
older 2-volt battery pentodes were specially designed 
for this type of operation. For battery sets, Q.P.P. 
or Class ABi, whichever you like to call it, has much 
to recommend it. It enables a considerable audio 
power output to be realized, at only a very light B 
current drain compared with what would be needed 
to produce the same output class Class A conditions. 
In the present case, for instance, the idling current 
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of the output stage is only slightly over 2 ma., 
whereas the same valves in Class A would draw al- 
most 94 ma. from the B battery for an output power 
of 0.36 watts. The ABs conditions used here give us 
a maximum of at least 0.5 watts for a battery cur- 
rent of only 2 to 3 milliamps at low volume levels ris- 
ing to some 10 ma. at full output. It can be seen 
that Class ABs operation really pays dividends. If 
the same valves were used in Class B, with 150 volts 
on their plates, a maximum output of over 2 watts 
would be obtainable, but this would only be at the 
expense of further complication, in the shape of a 
driver stage which could deliver power to the grids 
of the output stage through a Class B step-down in- 
put transformer. Thus, unless very high output 
powers, of the order of a watt or more are required 
from a battery set, the Class AB: stage is well worth 
while. If, as here, it is driven by a transformer, phase 
inversion is no problem, while the necessary audio 
gain can easily be secured by triode-connecting the 
pentode section of the conventional 185 or DAF91, 
and using it to excite the transformer. 


CHOICE OF VALVES 
We have sometimes been criticized for offering in pa ee : 
these pages circuits which employ a mixture of dif- Under-chassis view of the receiver. The front 
ferent types of valve, needing different sockets. Here, of the chassis is at the top of the picture. Note 


for example, we have used three valves from the ; 
Rimlock series, and three standard battery miniatures. the shielded leads from the volume control to 


Just why anyone should complain about this, we the detector, and the position of the coils. 
cannot quite understand. All the valves used in our 
circuit,.as well as their sockets, are.readily. available, 
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and it is surely of little concern to the amateur con- 


structor whether he uses two types of valve socket in- 


a set, provided all the valves specified are good ones 
for their particular job. Today, when some particular 
valve is especially well suited to a particular job, one 
even finds manufacturers using a mixture of socket 
types. The manufacturer inay have some grounds for 
grumbling a bit about this sort of thing, because dif- 
ferent socket types all add to the complexity of his 
stock list, but in the case of the amateur, it must, 
we think, be largely prejudice against using valve 
types that are possibly unfamiliar to him. 


The mixture of socket types in this set has come 
about simply because the three Rimlock valves that 
are specified are somewhat more convenient: to use 
than the standard miniatures, for the positions in 
which they have been placed. There is no standard 
miniature equivalent for either the DK40 or the 
DL41, and while the set could have been designed 
to use all miniatures, it was considered that it would 
be just a little bit better, and a bit more interesting, 
too, with these relatively unknown types used in it. 
For instance, the DL41 is definitely better than the 
DL91 or its 384 equivalent for Class ABs operation, 
and the DK40 frequency changer is rather easier to 
use, especialy for the amateur builder, than the 1R5 
or DK91, which have no separate oscillator plate. It 
also has a higher conversion. conductance than the 
other two, and so will confer increased sensitivity on 
the whole‘set. 
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CONSTRUCTION 


‘The construction of the set is very straight-forward, 
as can be seen from the photographs. It is built on 
a chassis 7 in. x 6in., which enables the parts to be 
nicely spaced, without crowding, and without calling 
for unnecessarily long leads in the R.F. section. The 
dial and three-gang condenser are a unit which is sold 
especially for small receivers, and in particular for 
car radios. The condenser used in these units has a 
built-in planetary reduction drive, so that the advan- 
tages of gearing down from the knob to the con- 
denser shaft is obtained without the use of a great 
deal of room for the more usual cord-drive system, 
which uses a drum for obtaining the reduction. The 
whole gang-cum-dial unit mounts simply on top of 
the chassis with two self-tapping screws through the 
dial portion, and a small bracket attached to the back 
of the gang condenser. 


The aerial rod is mounted on two pieces of insul- 
ating tag strip with two right-angle tags to enable 
the strips to be fixed to the top of the dial. The rod 
itself is fixed to the insulating strips by tying it with 
a piece of thin cord, passed through the holes in 
the tag strip. If wire is used to tie the rod to the 
strips, care must be taken to ensure that the wire does 
not form a short-circuited turn round the rod. If 
this is done, the inductance of the winding on the 
rod will be all wrong, with the result that the aerial 
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The Portable 
Receiver Tester 
Type TF888. 


Why not a personal Signal Generator for your 
design engineers — especially a portable instru- 
ment operating from interchangeable mains or 
battery units and covering the wide frequency range 
of 70 kc/s to 70 Mc/s. So much more preliminary 
work can be done without waiting for the standard 
laboratory apparatus to be free or moved from one . 
bench to another. And if the personal Signal 
Generator also incorporates its own crystal check . 
plus a useful power meter—all at the cost of one - 
inexpensive instrument—each engineer is equipped 
at all times to carry out his own experimental tests. — 
To such facilities add a reliable accuracy of output 
and frequency calibration and you have the 
portable Recciver Tester — the ideal laboratory « 
sub-standard. Full technical data is freely available. 
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MARCONI instruments 


AMALGAMATED WIRELESS (A/SIA) LTD. 


LAMBTON QUAY, WELLINGTON (P.O. Box 830), 
and Room 49, Vulcan Buildings, Vulean Lane, AUCKLAND . 
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“PANAMA” Electric Jugs 


“Panama” products. 


Elegance of design and skilled craftsmanship have been com- 
bined to create this new release in the long line of quality 


% Constructed of heavy gauge chromium plated copper. 


Fitted with plastic base and handle to provide maximum 


insulation against heat. 


splashing whilst boiling. 


* 
% Specially designed lid which eliminates bubbling and 
* 


Element guaranteed for two years. 


Distributed by: es 


CORY-WRIGHT & SALMON LTD. 


AUCKLAND WELLINGTON DUNEDIN 


FERRANTI 


MINIATURIZED HERMETICALLY SEALED TRANSFORMERS 


4 


Specially suited for use in equipments in which full tropicalization, miniaturi- 
zation, and reliability are of major importance. 

Full use is made of the récent developments in magnetic core materials parti- 
cularly in the line of “C” type cores which, due to the excellent magnetic 
properties, offer a considerable saving in weight and volume when compared 
with transformers of equivalent rating using a normal type of lamination. 
The FERRANTI type “H” range covers outputs at 50 cycles up to 1 kVA. 


Sole New Zealand Agents: 


ARTHUR D. RILEY & CO. LTD. 


AUCKLAND WELLINGTON 
124 Hobson Street, | 66—68The Terrace. 
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The Application of Selective Calling to Party Line Radio- 16 


Cireuits 
By R. MOTION and C. H. STURTON (N.Z.P.0.) 


Fig. 6.—Pictorial view of decoder unit. 


SUMMARY 


This article describes a system of calling individual 
subscribers on a party line radio-telephone_ circuit, The 
equipment involved has been developed in the New 
Zealand Post Office and is at present being tested. It 
provides for the selection of an individual subscriber to 
a radio telephone service and for the connection of that 
subscriber to the national telephone network, or to any 
other subscriber in the radio system. 


The system evolved could be applied to a fixed radio- 
telephone service for isolated localities or to a mobile 
radio-telephone service for motor-vehicles, ships, etc. 


INTRODUCTION 


The need for a telephone service capable of com- 
municating with mobile stations has been recognized 
for a number of years now, and overseas organizations 
have developed a variety of means of carrying out this 
function. Some success, for instance, has been gained in 
communicating by induction currents on railroad ser- 
vices and consideration has been given to carrier fre- 
quency calling systems operating by induction from 
overhead wires, However, the method which has gained 
the greatest favour has been the application of radio 
telephony, particularly V.H.F. radio telephony, to the 
problem. 

The radio equipped taxi, police car, or fire brigade is 
now a common sight and the expansion of these services 
has meant a heavy call on the limited range of radio 
frequencies available for this purpose. The systems at 
present in use in New Zealand are limited to communi- 
cation within their own particular network, but there 
is a considerable potential field in the extension of the 


te 


' delay and the maximum of efficiency, 


regular telephone network to include ships, vehicles, 
remote communities with no line communication, etc., 
and it is to satisfy this demand that the system considered 
in this article is being developed. 


The extension of the telephone service to include radio- 
equipped units poses a number of problems among which 
are the following :— 


The radio equipment in the mobile station should use 
“duplex” working as opposed to the “press to talk” 
single frequency simplex system at present in common 
use in New Zealand, in order that conversation will be 
carried on in exactly the same manner as over a land line 
telephone. This means that transmission and reception 
must be carried out on separate radio frequencies to 
avoid interference between the transmitter and adja- 
cent receiver. Some system of sharing a radio channel 
is necessary as not only would the cost of the service 
be prohibitive if a separate channel was allocated to 
each subscriber, but also the available supply of chan- 
nels would be quickly used up and only a very limited 
number of radio-telephone subscribers could be served. 


Party line telephone systems have been in use ever 
since the telephone came into commercial use and _ it 
seems logical to extend the radio-telephone service along 
these lines in order to conserve channels and reduce 
rental costs. The modern party line telephone uses selec- 
tive calling of the individual subscribers, thus ensuring 
the reception of the call by the required party only and 
the application of this principle to the radio-telephone 
system is considered to be highly desirable. 


Other problems are the design and construction of 
suitable equipment to interconnect the telephone network 
and the radio-telephone subscriber with the minimum of 
the prevention of 
false calls due to radio frequency noise pick-up, and the 
design of a system which will receive the wanted call 
even under conditions of adverse signal-to-noise ratio. 


SYSTEM SPECIFICATION 


It is considered that the radio-telephone service finally 
accepted should be capable of fulfilling the following 
function. 


(a) It should be able to select and call any one of a 
number of subscribers (40 or more) on one 
radio channel without causing false calls to any 
other subscribers on the same or other channels, 
and to do so under conditions of high signal 
level, rapidly fading signal or adverse signal-to- 
noise ratio. 


(b) It should provide a visual “busy” indication to all 


other subscribers on a channel when the channel 
is in use by any one subscriber, 


(c) The mobile section of the signalling equipment 
should be simple, compact, and robust, in order 
that it may stand rough usage, and may fit into 
the cramped spaces available on cars, trucks, 
etc. ; 


(d) The mobile signalling equipment should be cap- 
able of attachment ‘simply and easily to existing 
commercial mobile radio equipment and should 
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the very minimum of power 


operate with 
consumption. 

(e) The equipment should be so designed that it may 
be produced in New Zealand or overseas from 
readily available material and by standard 
techniques in order that the capital cost may 
be kept low. This especially applies to the mobile 
units, as many are involved. 


(f) The exchange equipment should be such that calls 
to the radio-telephone subscribers may be hand- 
led via the usual telephone “special services” 
network (i.e, via.the “toll” board or “rural” 
system in use at present by the Post Office). 


SYSTEM DESIGN 


The provision of selective calling on radio systems 
has been carried out overseas in a number of different 
Ways and various commercial organizations have deve- 
loped and installed systems. In general, these systems may 
be broadly classified into those which use “impulsive” 
calling and those which use simultaneous or sequential 
tone calling. 

The “impulsive” calling system uses an interrupted 
tone modulation of the transmitter to pulse a “stepping” 
switch or other device at the receiving end and to call 
the subscriber by a pre-arranged pulse code. Due to the 
presence of rapid flutter fading on V.H.F. mobile 
channels when received close to hills and other sources 
of reflection there is a strong possibility of false calls 
being caused by impulses being missed or extra im- 
pulses added’ to the received code. For this reason this 
system has not been considered desirable in a_ hilly 
country such as New Zealand. 


The steady tone calling system uses a combination 
of different audio frequency tones to operate an alarm 
through selective filters in the receiver and call the 
wanted subscriber, Whether the tones are sent one after 
the other or altogether is of little account though the 
“sequential” system reduces intermodulation products in 
the receiver output, while the “simultaneous” system 
(.e., all required calling tones sent at once) has the 
advantage of a shorter calling time, and thus less non- 
operational channel time. 


In the system under development, the simultaneous tone 
transmission method is used and the possible generation 
of false calls by intermodulation products or harmonics 
is removed by restricting the range of calling tones to 
within one octave. 


The normal telephone calling system uses 10 digits for 
dialling and to fit in with this system it is proposed to 
use 10 separate calling tones spaced within the range 
1,800 to 3,500 c.p.s., the actual values tentatively selected 
being as follows :— 


| Rae A oe . 1,800 (Do? ng es: 2,610 
pe ace 1,940 fi SUR oe 2,810 
O ORE FSS 2,090 iat eee 3,025 
AV wh tie abe 15000) Ne eee are S200) 
CBee mi 2,420 LO ce a tit 3,500 


These frequencies are separated by a constant percent- 
age in order that the filters used in the receiver may all 
-have the same relative bandwidth (i.e., the same Q) thus 
standardizing on the filter type and design. 


The use of any two of these frequencies at once allows. 


the calling of up to 45 individual subscribers on one 
radio channel, while three or more tones allows of 100 
or more subscribers per channel. 


The present prototype design is based on the trans- 
mission of two tones at once and provides for selection 
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Fig. 1.—Pictorial view of “ring” assembly. 


of any one of 45 subscribers on a channel. The exchange 
equipment (described in detail later) uses two selector 
switches operated by a standard telephone dial to select 
the required tones then transmit them for a timed period 
of five seconds which period is sufficient to operate the 
relay in the called mobile unit and ring the bell. 

The mobile unit design is important as the operational 
requirements are difficult. The selective reception of a 
tone may be carried out by means of tuned relays, reed 
relays, or resonant circuit filters though in this case 
the tuned relay is rejected due to the difficulty in obtain- 
ing a high enough Q, Reed relays have been used over- 
seas apparently with considerable success, but their design 
and manufacture to give satisfactory operation over a 
wide range of temperature variation and mechanical 
vibration is a difficult problem. The prototype design at 
present under test has resonant L.C. circuits as selective 
elements using high Q “Ferroxcube” cored inductances, 
temperature compensated with negative temperature co- 
efficient condensers. This type of circuit has proved very 
reliable under test with temperature cycling, vibration, 
and shock, while it makes for a simple design of mobile 
unit using standard electronic components. 

The reception of false calls is guarded against by a 
“differential” arrangement of the valve operating the 
call relay and by time delay circuits in the unit such 
that the applied tones must be of the right frequencies 
and be received for an aggregate of three seconds before 
the bell is operated. Tests to date on the bench and in 
the field have shown the system to be very free of 
trouble from false calls due to noise or any other cause. 

The system as developed is versatile in that it fits in 
with existing practice both in the mobile units and the 
telephone exchange unit. It is trouble free operationally 
and its design does not preclude the use of other types 
of selective devices or of circuitry in the mobile units, 
provided that the required degree of stability and selec- 
tivity is maintained. 


Shot of a 70L7 6! cf 
—change to a BRIMAR 35L6GT. This valve is similar in 
characteristics to the 70L7GT and both are Octal types so that 
the necessary alterations are straightforward. The principal 
change is the substitution of a metal rectifier for the rectifier 
section of the 70L7GT. Wherever possible this rectifier should 
be mounted horizontally in order to ensure adequate cooling, 
and it is advisable to check the total rectified current. If it is 


above 40 mA a series resistance should be inserted in the 
smoothing circuit. 


RATED CHARACTERISTICS 
35L6GT TOLTGT | 


A c Heater Volts 35v. 70v. 
Heater Current Daa a 0.15A. 

id - Anode Volts 110v. 110v. 
Ar / Anode Current 40mA, 40mA. 

ne J Pelee Screen Volts 110v. 110v. 
iScatine- ev LOCATE? Grid Bias —- 7..5v. — 7.5y. 

Output 1.5w. L.7w 

ee i | Night ties ee ahaa Nyaa sr Pee 

CHANGE SOCKET | CHANGE CONNECTIONS { OTHER WORK | 

| NECESSARY 

| | 

! From Old From New ) 

TYPE FROM : TO { Socket Socket : Increase line cord resist- 
j Pin 1 + VE RECT . ance by 175 ohms. Sen- 

H Pin 2 Pin 2 TerCel miniature rectifier 

35L6GT INT/OCTAL Pin 3 Pin 3 | TYPE RM1 may be fitted 

| NO CHANGE Pin 4 Pin 4 to chassis or cabinet. 

| i : Pin 5 | Pin 5 j 

Pin 6 H Pin 8 | 

! Pin 7 Pin 7 | 

| \ Pin 8 — VE RECT : 


NOTE that in the case of the 70L7GT the cathode of the tetrode section is con- 
nected to Pin 6 instead of the more usual Pin 8 and that, owing to the lower 
heater voltage of the 35L6GT an alteration in line cord resistance is essential. 


*OPERATION BRIMARIZE—a manceuvre executed 
BRI MAR by qualified radio engineers in order to effect the widest 
possible use of available BRIMAR VALVES. 
RADIO VALVES 
STANDARD TELEPHONES & CABLES PTY. LTD. 
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The following paragraphs give technical details of the 
system as developed :— 


GENERATION OF SIGNALLING TONES 


The first requirement in a system of selective calling: 


of this nature is the generation of the signalling tones. 
The Q ofthe. tuned circuits used in the mobile equip- 
ment requires to be at least 100 in order to prevent the 
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Fig. 2.—Tone generator schematic. 


pick-up of unwanted adjacent tones and therefore the 
response to the calling frequency will be 0.7 of maximum 
at points 0.5 per cent. off resonance. Since the greatest 
amount of any frequency drift which may occur will be 
in the mobile selective circuits, it is desirable that the 
calling tones should maintain their allotted frequency 
within 0,05 per cent. and that they should maintain this 
tolerance year in and year out without requiring correc- 
tion at any time. These tone generators must operate, 
therefore, as primary standards of frequency for the 
system, since even a laboratory measurement of audio 
frequencies to an accuracy of 0.01 per cent. is a difficult 
undertaking and consequently such measurements in the 
held are most undesirable. 


The use of L.C. or R.C. tone generators was considered 
but rejected as there remains always some doubt as to 
their long-term stability and motor-driven tone genera- 
tors have a doubtful short-term stability within this 
tolerance. 


This leaves systems of tone generation based on 
mechanical resonance (flexural mode vibrators) of 
which the tuning fork is an example as is also a recent 
development of the quartz crystal oscillator, 


Quartz crystals would have been an ideal solution 
but were not readily available in the range of frequencies 
required, so recourse was made to an annular ring vibra- 
tor because this shape is easy to produce by normal 
production methods. The ring, constructed of steel, is 
excited in a flexural mode of vibration having four 
nodal points around the circumference, coupling being 
made to the maintaining amplifier via electromagnetic 
coils, wound on magnetic cores arranged on opposite sides 
of the diameter (see Fig. 1). The mounting system is 
an aluminium alloy casting, the ring being supported on 
the points of steel needles situated at the nodes, 


‘To keep the frequency of vibration independent of 
temperature fluctuations, the ten rings are mounted in a 
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temperature controlled oven. However, in future designs 
it is hoped to use a low temperature coefficient alloy, 
such as elinvar, for the rings and do away with the 
oven. 


The maintaining amplifier schematic is shown in 
Fig, 2, the valve Vi operating as an amplifer feeding a 
cathode follower, V2, which couples energy to the low 


Fig. 3.—Pictorial view of tone generator assembly. 


impedance coil of the ring. Automatic amplitude control 
is obtained by using V2 also as a rectifier and feeding 
back the resultant D.C. to the grid of Vi to control the 
overall gain, and thus limit the ampltiude of oscillation. 
Valve Vz is an output amplifier to give an output to line 
of up to 10 mW as required. 


The tone frequency obtained is well within the re- 
quired tolerance with variation in H.T. or L.T. supplies 
up to +20 per cent., and is of good sinewave form, 
Also, since the frequency of oscillation is dependent only 
on the physical dimensions of the ring and on the 
modulus of elasticity of the steel used, the rate of age- 
ing is very small and well within the required tolerance. 
The complete assembly of the tone oscillators is shown 
in Fig, 3. 

The outputs of the two-tone oscillators selected for a 
call are combined in the tone mixing amplifier (see 
Fig. 4). This amplifier presents a high impedance to the 
individual tones and reduces the interaction between 
individual oscillator outputs, Thus a number of ex- 


change units may be fed from a common tone genera- 
tor assembly in the telephone exchange. 


TELEPHONE EXCHANGE UNIT 


This unit, the schematic of which is reproduced in 
Fig. 4, is used to connect the telephone system to the 
required radio telephone subscribers via the toll board 
or manual telephone board depending on the locality. 


The toll operator, on the receipt of a normal incom- 
ing call from the telephone subscriber, answers the call 
in the usual manner, then plugs into the “call” jack of 
the telephone exchange unit associated with the wanted 
radio telephone subscriber, thus setting up this unit to 
accept the dialling impulses. The operator then dials the 
required number and uniselectors A and B are stepped 
around to positions corresponding with the numbe1 


(Continued on Page 48.) 
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An Englishman Looks at Television 


By Poe 
No. 1: 


As an English newcomer to New Zealand, who 
has spent many years in radio, and who saw television 
broadcatsing born, techncially, commercially, and 
from the point of view of the man in the street, it is 
not unnatural that, with the growing interest in 
television in this country, a great many questions 
should have been asked me. Perhaps these few notes 
may serve to give one man’s impression of the impact 
of television on the public at large. Television has an 
impact, make no doubt about that! 


However, contrary to what many people thought, 
it has not knocked out sound broadcasting. True 
enough, TV is fascinating, but at Home, we have 
found that each, television and sound broadcasting, 
has its own quite distinct and separate contributions 
to make. 


Each does some things better than the other can 
ever do. I do not think that my friends at the B.B.C. 
would complain if I were to say that on many occa- 
sions when a crack “personality” radio show has been 
tried on television, it has proved a “flop.” With cer- 
tain kinds of programme there is a curiosity value 
the first time, but after that, in spite of trick camera 
work, they are just plain boring. Sound can do so 
much, just by clever script, writing and “effects,” that 
television can never do. 


When people first get their TV set, they are in- 
clined to sit glued to it like a chicken to a chalk 
line, but they soon find out that their mania for see- 
ing everything that is on the picture programme 
is just as unsatisfactory as assuming that everything 
on “sound”? must be listened to. The result of this 
is that, in view of the fact that today, darkened rooms 
are no longer necessary for viewing TV, people 
potter about, or sew, with one eye cocked occasion- 
ally on the screen (and with the sound part of the 
TV turned off) listening to their chosen sound pro- 
gramme until the picture they want to see comes up. 
Crazy people, like the writer, go so far as to have a 
timed tape recorder which, if two good picture and 
sound programmes clash, switches itself on and re- 
cords the sound programme for later use. What has 
happened is this; so far from sound being relegated 
to background music for the housewife, more radios 
are being bought and replaced, but with far greater 
emphasis on better quality of reproduction. This is 
reflected by the number of radios which, since TV 
started, have deteriorated with age, and have come 
into the dealers’ shops for service, or have been 
replaced by better sets. 

Since arriving here, I have heard a great deal of 
talk about the cost of TV programmes. The B.B.C., 
it is true, have gone to a great deal of expense to 
perfect big dramatic and similar types of show, yet 
if one is to judge by the density of telephone calls 
at any particular time, these are ‘not the TV pro- 
grammes which give the telephone operators time to knit! 
It is reality stuff—great occasions, intimate shots of fam- 
ous persons, and sport that really “stop the clock.” 
These do not rely on expensive casts and scenery. 
They rely on a slick mobile team of camera operators, 
or on very simple and often (when actually seen in 
the studio) ridiculously small sets. The camera does 
the rest, One of the best, if not the crack TY item 
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is the “Television News Reel.” It is as difficult to 
tell, today, whether one is looking at a film or a 
“Jive” show, as it is to detect a recorded sound pro- 
gramme, and that goes for full-length features as 
well. 


Another TV show which is very cheap to produce 
and which is very successful, is the children’s hour, 
to which many people restrict their children’s view- 
ing. The programme is not only perfectly keyed to 
child humour, but is a shining example of the tele- 
vision screen as a blackboard for teaching everything 
from needlework to conjuring tricks. This programme 
brought into being two famous characters who are 
probably the best-known television personalities to 
both children and adults alike, “Muffin the Mule” and 
“Mr. Turnip.” Both are puppets, both act with human 
actors, and their ridiculous adventures and antics have 
long since made us forget that they are only dolls. 

As far as the effect of TV on children is concerned 
(quoting my own as an example) it tremendously 
widens their interests, and certainly has not affected 
such things as homework. The B.B.C. are very care- 
ful not to put over shows which are “horrific.” If a 
play, for instance, does contain such an element, an 
announcement is made beforehand, This is always 
done, too, if a snake is going to be shown at all, as, 
for example in the very popular “Animals from the 
Zoo” series. Incidentaly, as far as I know, this costs 
nothing to put on except for transport, and perhaps 
a fee for the lecturer. 

It may come as a surprise to many that a twelve- 
inch diagonal picture tube is perfectly adequate to 
entertain a dozen or more in comfort. There has 
been a tendency to go up in size to 14in, and 17 in. 
tubes, but the 12 in. tube is the popular size. Flatness 
of picture is being increasingly appreciated. The 
Philips organization led the way in that with their 
amazing little projection tube, which costs so little to 
replace, and which puts up brilliant flat pictures. 


Many sporting organizations feared that TV would 
affect their takings. What actually happened was that 
there are more boxing, racing, football, and other 
sporting fans than ever before, and they are going to 
watch for themselves what they learned to enjoy on 
television. The effect on the cinema is, in general, to 
make the TV owner more “choosey.” Rather than 
visit a cinema weekly or bi-weekly, he selects (often 
from the excellent TV film reviews) the films he 
wants to see, and then goes and sees them. 


Television has, of course, presented special prob- 


lems to the radio industry and to the dealers, but 


from what I have seen of the very high standard 
of knowledge in the electronic arts in New Zealand, 
the industry here will tackle these problems, when 
television arrives, as effectively as did their English 
confreres. But that is another story. 
OES OSS OOD OERWO—- 
BINDERS FOR “R. & E.” 
These are available to hold 12 issues—price 5s. 6d. 


TWO MODELS to choose FROM 


TECNICO — the first electric lawnmower 
made specially to suit the domestic lawn. It 
mows and trims in one operation. . . is light, 
sturdy, and easily handled. With its unique 
scything action (blade performing up to 
10,000 cutting actions a minute. The Tecnico 
Electric Lawn Mower will cut the most stub- 


born grass. 


Easy adjustment lever gives’ you choice of, 
three cutting heights! Almost without vibra- 
tion—wear cut to minimum—due to dynami- 

cally balanced armature! No interference in 

your radio—or neighbours’ — 

thanks to suppressor in all Tecnico 

appliances! No lubrication needed 

for years—hbearings are grease- 

packed and then sealed! 


ecnico 
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Put radio servicing on a profitable basis 


Greater servicing accuracy and speed result when a full 
range of precision instruments is available. The Philips 
instruments illustrated and described here are built to 


the highest standards 


of accuracy and for easy, 


convenient operation. 


PHILIPS AUDIO GENERATOR 
GM 2315 (top left) 

This R-C audio generator is used for 
the testing of L.F, amplifiers, the ex- 
ternal. modulation of H.F. oscillators 
and innumerable other applications in 
radio and sound-service where audio 
response is of importance. Frequency 
ranges: 20-200 c/sec., 200-2000 c/sec., 
2000-20,000 c/sec. 


PHILIPS FREQUENCY MODULA- 
TOR GM 2881 (top centre) 


In conjuncticn with a Philips H.F. 


oscillator and ’scope, the frequency . 


modulator (wobbulator) permits a dir- 
ect survey of the trimming conditions 
of high-frequency circuits andy easy de- 
tection of deviations from the correct 
trimming. 


PHILIPS UNIVERSAL... MEASUR- 
ING BRIDGE GM 4144 (top right) 

For accurately determining values of 
capacitances from 10 mmfd. to 100 mfd.; 
power factor cf condensers from 1 mfd. 
to 100 mfd.; condenser leak test up to 
200 megohms (regeneration voltages for 


Illustrated leaflets. g 
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Branches at: 
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AUCKLAND 


electrolytics are also provided). For ac- 
curately determining the values of resis- 
tors from 0.1 ohm to 10 megohms. The 
self-inductance and also the impedance 
of chokes can be determined by com- 
parison methods. Direct measurement 
of ‘percentage differences of coils,. re- 
sistors, or condensers from — 20 up 
to +25 per cent. can be obtained. 


PHILIPS MODULATED H.F. 

OSCILLATOR GM 2883. bottom: left) 
Frequency range: 100° “kc/sec. to. 30 
mc/sec. This instrument is invaluable 
for the radio service workshop. Its fre- 


‘quency stability with absence of fre- 


quency modulation and high-frequency 
leakage are outstanding features of this 


inexpensive signal generator. A special 


H.F. range of 400-500 kc/sec. ensures 
accurate setting of I.F. stages. 


PHILIPS AUDIO FREQUENCY 
OSCILLATOR GM 2307 


(Bottom centre) 


This instrument is a highly stable, ac- 
curate, and reliable generator of audio 


g full technical specifications. are 
available, and your inquiries will be welcomed. 


ELECTRICAL INDUSTRIES OF NEW ZEALAND a 
P.O. BOX 2097, WELLINGTON. * 


CHRISTCHURCH 


WELLINGTON 


frequencies for use in all technical and 
acoustic problems. The audio frequency 
is initiated by the beat of two high fre- 


‘quencies. Frequency ranges: 30-1000 
“e/sec. and 30-15,000 c/sec. When both 


dials are at maximum frequency, 16,000 


c/sec. is obtained. 


PHILIPS ELECTRONIC VOLT- 
OHM-mA METER GM 7635 


(bottom ‘right) 


An indispensable piece of equipment in 
covery efficient radio workshop. The in- 
ternal instrument load is negligible. 
Measurements of: (1) the voltage of 
H.F. oscillators,..(2) A.V.C. voltages 
both-in front. of and behind the A.V.C. 
resistor,” -.(3):.H.F. voltages such as 
occur in -L.F. stages, (4) L.F. voltages 
in amplifiers and receivers, enabling the ~ 
amplifying factors to be measured, (5) 
L.F. feedback voltages, (6) direct volt- 
ages on anodes and screen grids, all are 
quickly and. accurately made by this 
V.T.V.M, instrument. 


EASY TERMS: MAKE THESE 
INSTRUMENTS PAY FOR 
THEMSELVES 


Hire-purchase. terms may be arranged 
with Philips’ Electronics Department. 
While the instruments are in use, they 
will quickly pay for themselves by in- 
creasing the speed and accuracy of your 
radio service facilities. 
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Introduction to Radar Techniques 
Part V.—The Antenna and Duplexing System 


By the Engineering Department, Aerovox Corporation 
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(b) Cylindrical Paraboloid 


(c) Waveguide Lens 


TYPICAL RADAR ANTENNAS 
FIG.4 


This is the concluding article in the series dealing with 
the fundamentals of the basic radar system, It is con- 
cerned with the radar antenna system and the electronic 
switching means employed to enable the same antenna 
and transmission line to be shared between the radar 
transmitter and receiver. “Duplexing,” as this function 
is called, is common only to radar practice and has its 
_only counterpart in the “antenna changeover” switch of 
communications radio. The other specialized components 
of the typical radar system were discussed in earlier 
articles. 

Because of the very short wavelengths used in modern 
radar (about 1 to 25 centimetres), the antennas employed 
are capable of very high gains. This high gain is a 
useful by-product of the high directivity required to 
obtain accuracy in determining the position of a radar 
target. In order that the azimuth and elevation of a 
target be indicated with precision, the width of the 
antenna pattern must be small. Therefore, if the total 
energy radiated by the antenna is concentrated in a nar- 
row cone, the radiated signal strength on the axis of 
that cone will be hundreds of times greater at a given 
point in space than if an omni-directional antenna were 
used. 

The gain of a highly directional antenna, such as the 
paraboloid, as a function of its aperture area in square 
wavelengths, is given by: 


(1) BA 


x 


4 = 


Where: 
G is the power gain of the antenna 
A is the antenna aperture (cm?). 
A is the operating wavelength (cm) 


From this it may be seen that the gain for a given 
area is inversely proportional to the operating wave- 
length squared. Thus, an antenna of a given area will 
have 100 times more gain at 1 centimetre than it has 
at 10 centimetres. For this reason, antenna gain is relied 
upon to compensate for the lower R.F. powers avail- 
able at the shorter wavelengths used for modern radar. 


Fig. 1 depicts..several. forms of basic microwave 


antennas commonly employed for radio detection and 
ranging. Of these, the paraboloid (Fig. 1a) has been 
used the most extensively to date. In this design, a para- 
bolic reflector made of sheet metal, perforated metal, or 
screen, is aluminated uniformly over its surface by R.F. 
energy radiated from a source at the focal point. This 
source, usually called a “feed,” may be a small dipole 
or a waveguide horn. The divergent radiation from this 
source is focused by reflection from the parabolic sur- 
face into a nearly parallel ray like that of a searchlight. 
See Fig. 2. Beamwidths as narrow as $ degree at the 
half power points are produced in this manner. The 
theoretical beamwidth is related to the wavelength and 
diameter of the parabola as: 


(2) Oo ee 
* D 


Where: 
© is the haif-power beamwidth in ccgrees. 
A 1s the operating wavelength (cms) 
D is the diameter of the parabola (cms). 


In some applications, it is necessary to produce a radar 
antenna having a radiation pattern which is narrow 
in elevation but wide in azimuth, or vice versa. This is 
usually accomplished by the use of a cylindrical para- 
bola, or a “cut” parabola, as shown in Fig. lp. Unlike 
the complete paraboloid, this antenna is highly directional 
in one plane only, i.e, the plane of its greater aperture 
dimension. By “shaping,” or using various sections of a 
full paraboloid, the pattern in both the vertical and 
horizontal planes can be controlled to fit any given appli- 
cation. Equation 2 may be used to predict the approxi- 
mate beamwidth in either plane by using the diameter 
of the parabola in that plane. 

A third general type of antenna, which is finding in- 
creasing microwave radar application, as well as wide- 
spread use in microwave radio relay systems, is the 
waveguide lens type illustrated in Fig. 1c. This design 
makes use of the fact that a mosaic of waveguides of 
different lengths can act as a lens to focus radio waves 
in a manner similar to the focusing of light waves by a 
glass optical lens. This comes about because the radio 
frequency waves travel at a different velocity through 
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the waveguides than they do in free space, Just as 
light travels at.a different velocity in the glass lens. 
As a result, rays which enter one end of the waveguide 
mosaic lens may be converged, diverged, or rendered 
pearly parallel, as with an optical lens. An important 
difference, however, is that the contours for waveguide 
lenses are opposite those of the glass lenses which per- 


form the corresponding functions, as shown in Fig. 3. 
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This reversal is due to the fact that radio waves travel 
faster in the metallic guide than in air, whereas light 
waves travel slower in glass than in air. Hence, the 
wave fronts are refracted differently by the same con- 
tour. 


The same kind of “feed” systems may be employed to 
illuminate lens antennas as are used for parabolas. The 
lens antenna has several advantages over the parabola, 
including less wind resistance for a given aperture and 
the fact that the feed point is behind the antenna, rather 
than in front of it. This places fewer restrictions on the 
feed system to prevent distortion of the radiation pattern. 
The gain and half-power pattern widths of a metal 
lens antenna are the same as those of a parabola of 
equal dimensions, as given by Equations (1) and (2). 


THE DUPLEXING SYSTEM 


Even with the most powerful transmitters and the 
most sensitive receivers available, the successful opera- 
tion of .a radar set requires the highest antenna gain 
and directivity possible. Since this, in turn, means 
antennas having large physical dimensions, it is highly 
desirable to use the same antenna for both transmitting 
and receiving. In this way the gain of a single large 
antenna is utilized twice. To do this, however, it is neces- 
sary to connect the antenna to the transmitter LOTea 
few mullionths of a second while the pulse is sent out, 
and then switch it to the receiver during the “listening 
period” between pulses. This function is called “duplex- 
ing” and is accomplished by gas filled devices known as 
“Transmit-Receive” tubes, or more simply, “T-R” tubes. 
The duplexing system must prevent the very high peak 
power of the transmitter from damaging the sensitive 
crystal mixer input stage of the receiver while at the 
same time “recovering” fast enough after each pulse 
to enable the receiver to receive echoes from nearby 
targets. The duplexing system must also make provisions 
to prevent the weak received signals from being absorbed 
in the magnetron transmitting tube. 

To fulfil these requirements, modern duplexing sys- 
tems make use of the large power difference between the 
transmitted signal and the received echoes. Since the 
transmitter power is of the order of kilowatts or mega- 
watts, while the received signal from distant targets is 
more typically measured in muicro-muicrowatts, a switch- 
ing device which will discriminate between such extremes 
of power is used. Fig. 4 illustrates an elementary dup- 
lexer utilizing this principle. Here a spark gap is placed 
across the branch line leading to the receiver and set to 
break down at high power but remain inoperative at low 
power. Since the discharge in the gap constitutes a vir- 
tual short circuit across the transmission line, very little 
transmitter power reaches the receiver. If the distance 
from the junction point to 
the gap is one-quarter 
wave-length, the imped- 
ance of the branch line 
appears very high when 
the gap is “fired” and 
all of the power goes 
through to the antenna. 
When the transmitter 
pulse ends, the gap is 
extinguished and, since 
any received signal is 
much too weak to initi- 
ate a breakdown in the 
spark gap, signals flow 
freely to the receiver. If 
the length of transmis- 
sion line between the 
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receiver arm and the magnetron is properly chosen, the 
received signals wlll encounter a high impedance in 
travelling toward the magnetron and hence. will flow 
mainly into the receiver. 

In actual practice, the simple duplexing system of 
Fig. 4 is employed only with refinements. To obtain ade- 
quate crystal. protection, the voltage at which the gap 
fires must be reduced. This is:,done in T-R tubes. by 
enclosing the spark. gap in an’ envelope which is filled 
with a gas, such as hydrogen, under pressure. A third 
electrode, known as a “keep-alive’, is also introduced into 
the hollow cone forming half of the gap. The function 
of the keep-alive electrode, maintained at a 


which is 
high D.C. voltage with respect to the cone, is to pro- 
duce a small gas discharge within the cone. The pre- 
sence of this keep-alive discharge greatly reduces. the 
time required for the main gap to fire when the R.F. 
pulse arrives. A third refinement consists of making the 
gap part of a tuned circuit which is resonant atthe 
transmitter frequency. This increases the voltage across 
the gap and further reduces the time required for the 
tube to fire. 

Fig. 5 shows a typical T-R tube in its resonant cavity 
and a simple lumped-constant equivalent circuit. The 
T-R box acts as a band pass filter when the gap is not 
ionized during receiving, and the signal is attenuated 
only about 1 db. in passing from one coupling loop to 
the other. When high power ionizes the gas, however. 
the band-pass properties of the cavity resonator are 
destroyed since the effect is the same as short circuiting 
the capacitance in the equivalent circuit. Under these 
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conditions the attenuation is about 60 db. and very little 
power is coupled from one loop to the other, The im- 
portant, properties of the T-R switch are the ionization 
time, the leakaye power which reaches the receiver 
through the fired device, and the recovery time necessary 
to allow the gas, to deionize so that signals can reach 
the receiver. These properties are controlled by varying 
the T-R gas filling and water vapour content, the cavity 
“Q,” the keep-alive voltage, etc. 

As was mentioned above, provision must be made in 
a duplexing system to ensure that a large portion of the 
received signal is not lost in the transmitting tube which 
terminates the line from the antenna, In early duplexing 
systems, use was made of the fact that the non-oscil- 
lating magnetron tube does not match the line impedance 
very closely, so that most of the power is reflected. The 
T-R junction was then placed at a point on the trans- 
mission line where the impedanee toward the magnetron 
was high. This system worked but placed undue regfic- 
tions on the position of the T-R junction and the 
“cold” impedance of the magnetron. It has been replaced 
i most cases by the use of a device known as an 
“anti T-R”’ tube,” or an 
Tee Ras 

Fig. 6 depicts a dup- 
lexing system using an 
ATR tube in conjunc- 
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tube is a resonant, gas- 
filled device constructed 
in a manner similar to 
that of the T-R tube, 
but with only one coup- 
ling loop or iris. It is 
placed on the transmis- 
sion line between the 
magnetron and the T-R 
in such a manner that it has no effect on the passage 
of the transmitted signal when it is ionized, but consti- 
tutes a high series impedance to the received signal in 
the unfired condition. The line length between the T-R 
and the ATR is then chosen so that the received signal 
“sees” a high impedance toward the magnetron regard- 
less of the cold impedance of the latter. 
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T-R and ATR tubes are used in a wide variety of 
forms adaptable to both coaxial transmission lines and 
waveguides. 
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Of Meters and Music wo 


By V.M. 


About the time that the average sound enthusiast 
graduates from a 6V6 and a crystal pick-up to some- 
thing slightly more ambitious, he becomes. afflicted 
by a dread disease which might be called “imeteritis.” 
He loses faith in his ears, and needs a meter to tell 
him whether the reproduction is good or not. If the 
matter rested there if wouldn’t matter much, but this 
affliction also attacks people who should know better. 
Audio engineers are among the first to bow their 
proud heads before the twin altars of the distortion 
meter and the audio oscillator. 

These people are always ready and willing to run 
their meters over some audio set up, assert that it 
has “high fidelity’ and then sit and listen to the 
results with smiles of sheer joy on their faces, while 
those with any feeling for good reproduction are 
driven slowly mad. 


These savants, having been assured by their meters 
that all is well, turn off their ears and listen with 
their eyes. Surely the primary purpose behind music 
is to produce aural enjoyment—not visual delight! 

I’m afraid I’m one of those who holds the nowa- 
days heterodox view that the human brain, after 
millions of years of development, is a better distortion 
meter than anything produced in a laboratory in the 
last 30 years. 

Surely the primary purpose behind reproduction of 
music is to provide pleasure—not assault the ear with 
a cacaphony which would make any normal person 
reach for the tone control. 


This dependance on meters has led to the peculiar 
doctrine that the “public doesn’t like high fidelity.” 
This should be stated ‘the public doesn’t like what 
the engineers call high fidelity.” This is dead right 
—they don’t. And neither does any person who really 
uses his ears. 

The fact is, that despite all tests to the contrary, 
neither the public nor the engineers have ever heard 
“high fidelity.” I could go on giving examples of 
radio engineers being led up the garden path by 
their meters, till the cows come home, but one 
example will be enough to show what I mean. 


CASE 1 “METERITIS” 


The Ribbon Microphone 

Round about 1930 (more or less) the engineering 
brains came up with the microphone to end all 
microphones—this was the original ribbon velocity 
microphone. 


One of the writers said at the time, “This opens 
new possibilities for high fidelity sound pictures and 
broadcasting.” Now all this was not stated after a 
series of practical tests (they had occurred of 
course) but merely on the strength of a measured 
flat frequency curve. 

I don’t think I’m giving away secrets when I say 
that, given the opportunity, the velocity microphone 
can give very “woolly” results. In fact, for close 
work on a larger bass cut (about 20 db. at 50 cycles) 
has to be introduced to ensure intelligibility. 


Somehow I can’t reconcile the term “high fidelity” 
with a fudged up response curve. 

The writer recently had the opportunity of attend- 
ing some tests carried out with ribbon microphones 


Stag poole 


and it was apparent to most present that although 
response was in general very good something was 
lacking in the reproduction as compared with the 
original, 

Amongst other things lacking from the output of a 
ribbon mike are transients. As compared with the 
new miniature condenser microphone, the only one 
capable of satisfactory transient response, the ribbon 
microphone may be 10 to 15 db. down! Yet for 20 
years engineers have been swearing that the ribbon 
mike is perfect because it has got a flat frequency 
response. , 


CASE 2: “CIRCUITITIS” % 
The Flewelling Audio System 


About three years ago a radio engineer in the 
United States, Edmund Flewelling, anonunced a new 
sound system, which, he said, gave substantially im- 
proved reproduction over systems currently in use. 
The engineers took one look at his plans and speci- 
fications and condemned it outright. It didn’t have 
enough feedback, it had a hole in its response curve, 
it used electrolytic condensers in the crossover net- 
work, therefore it couldn’t be high fidelity. No one 
ever said it was, least of all Mr. Flewelling, who, not 
in the least discouraged, took his gear along to the 
Audio Fair in New York and proceeded to demon- 
strate. It stopped the show. Visitors sat around and 
listened amazed. Hundreds of people—musicians, 
engineers, and laymen—said it was the nearest ap- 
proach to true sound they had ever heard. Yet this 
system has dropped into obscurity because the big 
boys of radio have stated that it can’t be “high fidel- 
itv.’ The basis of the F.A.S. was a new method 
of loading the low frequency speaker, a device which 
has become known as an “air coupler.” 


Audio enthusiasts who have used this system would 
as soon go back to the conventional bass reflex cabi- 
net as they would to the magnetic armature speaker. 
This system should have been hailed with shouts 
of delight by those who talk about “high fidelity” 
instead it has been simply passed over. 

Well, these two examples should be enough to 
show the futility of relying on meters or circuit 
diagrams. The time has come for a new approach 
to sound reproduction. Response curves, distortion, 
measurements, intermodulation testing—all have their 
uses, but let’s not forget that the listener has the 
last say. The final criterion is the human ear, trained 
by listening to actual performances by orchestras or 
singers, and then listening critically to sound as it is 
reproduced, The approach, in fact, of the “educated 
ear: 
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the Walrus said 


” 


“The time has come,’ 
“To talk of many things. 


By Special Arrangement with the Walrus 


DIAL REPAIR 


Now, whereas the title of this article might at first 
glance be considered to refer to mud-packs, face-lifts, 
eyebrow plucking, etc., in an attempt to remove the 
ravages of the previous night’s gin party, in actual 
fact, it is intended to show how an unpleasant, but all 
too frequent, job in radio servicing can be done. 


Although the old Crowe type friction drive dial 
went out of date years ago in favour of more resplen- 
dent edge-lit slide-rule type dials, the radio service- 
man nevertheless continues to get plenty of these 
old-timers in for service. 

The complaint is nearly always the same—the drive 
is slipping and will not rotate the gang. This slip- 
ping is almost invariably brought about by the groove 
in the tuning shaft wearing to such an extent that it 
touches on the bottom of the drum, thereby losing its 
friction (Fig. 1) upon which it relies to turn the ‘dial. 


Groove worn 
too wide 


Dial drum 
touches bottom 


of Groove 
z Fig. 4 


This slip generally occurs near to the tuning point 
of the listener’s favourite station where a certain 
amount of wear on the drum friction edge plus the 
wear in the tuning shaft groove add up to start the 
trouble. The wear on the friction edge of the drum 
unless extremely bad need not cause any undue con- 
cern since the spring loading of the tuning shaft will 
take up any eccentricities here. The worn groove in 
the tuning shaft, however, must be attended to and 
it is emphasized ‘here that a satisfactory job can only 
be made by dismantling the dial completely. Any 
attempt to fix it in its assembled condition generally 
ends in disaster. 


The spring clip holding the pointer in ce should 
be removed and the pointer swung out of the way 
of the centre bush. The drum pivot bush is generally 
swaged over and this burring must be filed off flush 
with the drum. The drum may then be levered off 
with a screwdriver, and the tuning shaft now re- 
moved. If a lathe is available a new shaft may be 
made with a finer groove in it, or failing that, the old 
shaft may be squeezed together slightly in a vice. 
Tapping the shaft on the end with a hammer doesn’t 
really work out very well, for unless you are lucky 
enough to hit the shaft dead squarely it will pinch 
the groove on one side and widen it on the other. 
Before assemling the dial just make a trial run round 
the friction edge of the drum with the tuning shaft 
to ensure that it pinches the drum properly and does 


~ Pointer 

Sn . “ 
Spring clip #@ 

Dial drum 

Fig. 2 Tuning shaft 


not bottom at any If it is satisfactory the dial 


stage. 
may be assembled, making sure that the tuning shaft 
groove is sitting on the drum friction edge correctly. 
‘Yap the drum pivot bush into position through the 


making sure to get the three 
little locating nicks into position. The bush may then 
be soldered securely to the drum and the pointer 
slipped back into its correct guide held by the spring 
clip. If the job is done carefully the dial should be 
serviceable for many more years. 


hole_in the dial drum, 


A lesser cause of trouble is sometimes caused by 
the tuning shaft spring loading mechanism sticking. 
The shaft is held hard against the dial drum by means 
of a short powerful spring and a carrier block. If 
this carrier block sticks there is no pressure between 
the drum and the tuning shaft and slipping occurs. 
If the carrier block is lubricated and levered up and 
down a few times it is generally sufficient to start 
things working again. 

In conclusion, a point to watch is that dial slip in 
old sets can very often be caused by. the gang con- 
denser stiffening up through rusting ball-races or 
grease solidifying with the passage of years. 
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Fig. 1.—Circuit of the transmit- 
ter. It operates on 80 and 40 
metres, either by doubling in the 
plate circuit of the EF91 and 
using the final as a_ straight 


amplifier on 40 m., or by using 

a 40 m. crystal and tuning Li to 

40, with the final still operating 
“straight.” 


INTRODUCTION 


Mobile operation of the amateur bands has- always 
had its adherents and its own peculiar fascination. 
This is probably accountable for because of the more 
or less unpredictable nature of the results. As often 
as not, these are liable to be quite spectacular even 
with low-powered transmitters and simple receivers, 
but in any case, operation away from the well-known 
fixed location of one’s home, adds just that spice of 
the unknown which makes every stopping-place a 
new adventure! Besides, mobile operation takes in 
such serious pursuits as the provision of communica- 
tion facilities in times of national or local emergency, 
so that the possession of well-designed and con- 
structed mobile equipment, ready to go on the air at 


a moment’s notice, is not merely another way of . 


deriving pleasure from an excellent hobby, but can 
frequently be of real service to the community at 
large. It is probably true to say that more and more 
amateur transmitters would build mobile outfits were 
suitable designs available, so that it is to cater for 
this relatively neglected branch of amateur. activity 
that this series of Experimenter articles has been 
designed, 


REQUIREMENTS FOR MOBILE GEAR 


As soon as requirements are mentioned, most of us 
automatically tend to think in terms of how many 
watts output can be crammed into a small space, 
and this matter is certainly one which must be given 
serious consideration, but there are many other things 
to be thought of. No less important than the trans- 
mitter is the receiver, since a sensitive and stable 
receiver is ‘essential under outdoor conditions, and 
especially so when the said conditions are emergency 
ones. Just as important as the transmitter and re- 
ceiver is the aerial to be used, while nothing can 
work properly unless there is a suitable source of 


—or 


power available. What all this boils down to is that 
the complete station is an integrated system, and not 
just a collection of isolated bits. Accordingly, for the 
best results, it should be designed as such. 


There are a number of basic requirements that any 
station must fulfil: reliability, ease and speed of 
operation and maintenance, choice of ‘phone or C.W., 
and so on into the purely technical side of things. Of 
these, the first two are probably the most important 
of all, provided that all other requirements, such as 
power output and receiver sensitivity are reasonably 
complied with. Nothing is more calculated to detract 
from the enjoyment of field activities than the need 
for “tinkering” in order to make things work properly, 
or for carrying out maintenance work that could have 
been avoided by better design, while in emergency 
work, this sort of activity could be disastrous. Con- 
siderable point is lent to these remarks by the re- 
markably solid mechanical work that was invariably 
put into field equipment used by the armed services, 


~ and to some degree at least, similar considerations 


apply to amateur gear that is to be used away from’ 
normal constructional and repair facilities. We do not 
mean that everything should be “built like a battle- 
ship,” but it 7s essential that a good solid construc- 
tional job be made of everything in a mobile station.” 
3y the same token, it is advisable to use simple, stan- 
dard circuitry wherever possible, steering well clear 
of “trick” arrangements whose place is only on the 
experimental bench. Mechanically, the design must 
be such that routine maintenance operations must 
be capable of being carried out in the shortest pos- 
sible time, and with the minimum consequential need 
for tricky adjustments. For example, it should not | 
be necessary to disassemble the whole rig in order to. 
replace valves, and once they have been replaced, 
there must be a minimum of internal adjustment 
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required before the 
once more 


equipment is fully operational 

Such things as have been discussed in the last para- 

graph clearly concern the mechanical design of the 
equipment as) amuch as, its electrical design, so that 
time and effort aes both in planning and making 
‘the finished article will definitely pay dividends. If we 
have appeared to expend a disproportionate amount 
of space on these things, it is purely a reflection. of 
our own idea of their ultimate importance. 


ELECTRICAL FEATURES 


First of all, there is the question of what frequency 
range shall be covered by 
our topography were different, there might be some 
point in building for one of the lower V.H.F. 
bands. As it is, V.H.F. would be useful only under 
certain rather severely limited sets of circumstances, 
so that for general all-round utility, a choice of 
frequency will have to be made from the H.F. 
bands. Since we are faced with working over any- 
thing from very short to very long ranges, both at 
night and during the day, the logical choices are for 
3.5 and 7 me/scc. For special purposes, the 14 mc/sec 
band might be desirable, but it was felt that to make 
the whole system cover three bands would add 
Unnecessary complication, without adding so very 
much to the utility of the device. It was decided, 
therefore, to cover the 80 and 40 metre amateur 
bands. 


Next, the transmitter comes up for consideration. 
Is it to have a V.F.O. or should it be crystal-con- 
trolled?, How many watts should be aimed at? How 
many stages should it have? What type of modula- 
tion should be used? All these questions must be 
answered, but unfortunately, not one of them is cap- 
able of being resolved one way or the other without 
shadow of doubt. The alternatives that we have 
chosen will certainly not make up the ideal system. 
Features left out will have much to recommend 
them, while there will be arguments against some 
that have been included. We do think, though, that 
the approach we have used is an eminently practical 
one, and that the equipment that has been evolved 
will answer most people’s requirements. 


THE TRANSMITTER 


The design of any transmitter is largely conditioned 
by the choice of the valve for the final amplifier. In 
the Philips range, there is a valve which has been 
specially designed for just such applications as we 
have in mind. It is the QQC04/15. This is a double 
tetrode which has a low-consumption quick- heating 
filament instead of a heater-cathode, thereby saving 
precious watts from the primary source of power. 
The rated filament voltage is 6.3, but it is noteworthy 
that the valve will work satisfactorily with a filament 
voltage as low as 5.5: volts, and that the life is un- 
affected by filament voltage variations of plus and 
minus 10 per cent. It has a total plate dissipation of 
16° watts under I.C.A.S. conditions, and so is* cap- 
able of putting a very healthy signal on the air. The 
maximum cathode current is 100 ma., the maximum 
plate voltage is 400, and the maximum screen voltage 
250. Under Class C amplifier conditions, it needs 
only 4.2 ma. of grid current, and a driving power 
less than .0.5 watts. These figures on their 
the story of the suitability of the QQE04/15 for 
mobile applications. In addition, the tube is flexible in 
its H,T, requirements, Up to 400v. may be used, but 
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as the 


own tell: 


RADTO CAND JEL EGrR ON EGS 25 


useful output can be obtained with only 250 volts, 
when for a plate and screen current of 86.5 ma., an 
output of 13.4 watts can be obtained. 


The transmitter circuit, given here, is exceedingly 
simple, consisting of a pentode crystal oscillator and 
the output valve. The purpose of this arrangement 
is twofold. First, the number of controls is minimized, 
and secondly, using the smallest possible number of 
stages allows as much .as possible of the available 
plate power to be used in the output stage, and there- 
fore giving the most power output for the limited 
amount of D.C. power available. The Philips QQE04/15, 
used in the final amplifier, is connected with its sections 
in parallel. This may seem rather odd, since this valve 
was designed specially for push-pull circuits, but it has 
been done with good reason. Obtaining push-pull drive 
for the final would have been, simple enough, but push- 
pull output circuit would have unduly complicated the 
aerial circuit. In a fixed installation, where balanced 
feeders can easily be used, or in situations where an 
aerial tuning circuit can be employed, fed by a short 
transnussion. line, the push-pull. output connection 
would not matter. Indeed, under these circumstances, 
the advantages of a push-pull final can be realized to 
the full, but here, where the operator will always want 
to use the simplest possible aerial coupling arrange- 
ments, push-pull output would be something of a 
nuisance. We expect that most users of the circuit 
will use either a temporarily erected wire of random 
length, or else a whip, and since both these types of 


aerial are single-ended, by far the simplest feed 
arrangements can be made if a single-ended tank 
circuit is used. At the low frequencies used for this 


transmitter, there is no disadvantage in using the 


sections of the QQE04/15 in parallel. 

The oscillator circuit is an electron-coupled Pierce, 
with the screen of the Philips EF91 acting as a plate 
of the Pierce circuit, and the plate used as a pick-off 
electrode. This arrangement is extremely efficient 
both at the fundamental frequency of the crystal, 
and at its second harmonic, As a result, it is possible 
to work both the 80 and 40 metre bands with an 
80-metre crystal in the socket. It is equally possible, 
of course, to use a 40-metre crystal, because the 
amplifier and oscillator are both perfectly stable when 
working straight through on the fundamental crystal. 
This gives a choice of either 80 or 40-metre crystals 
for working on the higher band, and has the advan- 
tage that, if desired, only one crystal need be used, 
as long as it doubles to a frequency inside the 40- 
metre band. The screen of the EF91 is fed through 
a 10k. dropping resistor, which at. the same time acts 
necessary im yedance at RF. across which 
the output of the ode section is. developed. 
This scheme enables screen keying to be used, so 
that the plate voltage is applied to the oscillator con- 
tinuously, but until the screen is keyed on, there is 
no plate current at. all. It was thought that a, simple 
scheme like this would probably be subject to key- 
ing “chirps,” especially as the screen of the oscillator 
is fed from a dropping resistor rather than from a 
voltage divider, but in practice, it was found to work 
admirably, and to produce a very clean note indeed, 
The power in the keying circuit is very small, owing 
to the minute sereen current of the EF91, and as a 
result, the circuit is very free from key Clicks, too. 
Indeed, the €.W.. note of this simple little transmit- 
ter is considerably better than is often heard on the 
amateur bands, from transmitters with much better 


(Continued on page 33) 


26 RAD TO YANDEL ECT QNaiGsS January, 1953 


NO |. 
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from 


BEACON RADIO LIMITED 


HEAVY DUTY VIBRATOR POWER SUPPLIES 


There has recently appeared on the New Zealand market a range of 
heavy duty vibrators capable of handling power up to several hundred 
watts. The making of transformers to work in conjunction with these 
special vibrators entails satisfactorily solving several problems. 
BEACON have produced a variety of transformers that give excellent 
performance when used under the correct conditions. It is essential 
that any heavy duty vibrator power supply be properly loaded. Should 
the load not be a pure resistance but have a reactive component then 
it is necessary to take this factor into account. 

Messrs. Electronic Controls and Appliances Ltd., of 284 Queen Street, 
Auckland, P.O. Box 2526, carry heavy duty vibrators and invite 
inquiries regarding types to suit any particular purpose. They also 
make complete power ‘supplies incorporating heavy duty vibrators 


and BEACON transformers. 
BEACON are prepared to manufacture transformers singly or in 


quantity for use with heavy duty vibrators. 


If you are not served by one of the Wholesale Distributors mentioned below, 
please get in touch with us direct. 


WELLINGTON: TARANAKI: OTAGO: CANTERBURY: 
Green & Cooper, Ltd., J. B. MacEwan & Co., Ltd., R. H. Gardner, Arnold & Wright, Ltd., 
43 Lower Taranaki Street, King Street, 42 Crawford Street, 126 Lichfield Street, 
WELLINGTON NEW PLYMOUTH DUNEDIN CHRISTCHURCH 


BEACON RADIO LIMITED 


CNR. BROWN AND FITZROY STREETS, PONSONBY, AUCKLAND 
Telephones: 27-504, 26-390 P.O. Box 2757 


MANUFACTURERS OF DRIVER AND MODULATION TRANSFORMERS, Ete. 
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The “RADIO and ELECTRONICS ” Abstract Service 


AERIALS AND TRANSMISSION LINES . 


The classical loop aerial consists of several turns of wire and 
efficiency decreases with size. The introduction of magnetic 
materials suitable for high frequencies made it possible to con- 
centrate, in a small rod, the magnetic flux from a large area, 
thus reducing the size of the loop to a small rod. In this paper 
the effects of various parameters on the performance of an 
aerial rod are discussed, particularly with reference to 
“Ferroxcube” aerial rods. 

—Philips Electronic Application Bulletin (Netherlands). Vol. 13, 

No. 6, p. 88. rt 


Methods of transmitting the circular electric wave around 
bends. The tendency for energy to be converted out of the 
circular electric wave in a bent round pipe may he avoided by 
one of three general approaches, and these three are discussed. 
Elliptical guide and special waveguide structures may be used 
to negotiate intentional bends. 

—Proceedinys of the I.R.E. (U.S.A.), September, 1952, p. 1104. 


Because of the increase of speed of modern aircraft, there has 
arisen a need for the elimination of the drag of external 
aerials. A common form is the slot cut in the metallic skin 
of the aircraft, the slot behaving in a manner which is com- 
parable to that of the conventional dipole. Polar diagrams 
and general effectiveness is given. 

—Proceedings of the I.E.E. (Eng.), Part III, No. 60, p. 187. 

AUDIO EQUIPMENT AND DESIGN 

The development of a modern pre-amplifier 
problems from the standpoint of “hum, noise, stability, and 
overload characteristics. The pre-amplifier design presented 
meets these requirements. If a complete radio-phonograph sys- 
tem is under consideration, the amplifier may be used as a 
concealed unit to simplify the complete operation of the home 


system. 
—Electronics (U.S.A.), July, 1952, p. 121. 


A tone-burst generator checks <A.F. transients; transient dis- 
tortion is a factor least frequently measured, and the loud- 
speaker enclosure is the most serious contributor to this type 
of distortion. With the recording system described, transient 
and steady rate curves are drawn with the same recorder, with 
a view to an evaluation of transient effects. 


leads to many 


—Ibid, p. 132. 


The “Williamson Type’? Amplifier brought up to date; initial 
tests indicated that four major sources of noise, distortion, 
and poor transient response limited the optimum capabilities of 
the generally used circuit. These were met by first stage im- 
provements, phase splitter improvements, and attention to con- 
structional details. 

—Audio Engineering (U.S.A.), August, 1952, p. 18. 


The life cycle of sound energy involves generation, transmis- 
sion, and finally, dissipation in the form of heat, and an_im- 
portant concept is acoustic impedance, a general term which 
may be used in connection with electrical, mechanical, acoustical 
or other types of oscillatory energy. The article deals with 
these important concepts from the view of general physics, and 
introduces the reader to acoustic resistance, mass, and_ stiff- 


ness. 
—Ibid., p. 20. Also: July, 1952, p. 15. 


The constant search for better and cleaner bass response has 
progressed through a long list of cabinet types. The author 
reviews the most common of them and describes their perform- 


ance characteristics. 
—Ibid., p. 24. Also: July, 1952, 


Universal design curves for tone control circuits—the second 

and third series of the articles continue a very valuable synopsis 

of information for the design of these circuits. 

—Radio and Television News (U.S.A.), August and September, 
1952. 


CIRCUITS AND CIRCUIT ELEMENTS 

The relationship between the applied voltage and the current 
flowing through a voltage dependent resistor is such that the 
voltage increases much less linearly than the current, or it is 
independent of frequency. By means of a VDR resistor, there- 
fore, modifications of sawtooth voltages can be arranged. In 
the paper a frame deflection circuit is discussed which takes 
advantage of this feature. 

—Philips Electronic Application Bulletin (Netherlands), Vol. 13, 

No.7; D101. 


ELECTRONIC DEVICES 
The electric fence; some discussion has ensued as to why mains- 
operated electric fences are not permitted, with general notes, 
safety regulations and the design of a fence controller using 
a thyratron which obviates moving parts. 
—The N.Z. Electrical Journal, October, 1952, p. 813. 


INSTRUMENTS AND TEST GEAR / ae 
An article in September gave an interesting account of precision 
standards obtainable with crystals. The author now describes 


Dspeile 


a high-precision 100 ke/see standard, and with a detailed de- 
scription of the Meacham Oscillator. A goal of one part in ten 


million was set, and has been exceeded. 
OST. (U.S.A), October, 1952; p. 26. 


With a view to combining theory and practice in instructing 
a very simple galvanometer can be devised, using a magnetic 
compass. This can be turned to various simple forms of primary 
cells using the familiar materials, copper, zinc, iron, aluminium, 
carbon, ete. Very interesting instruction can be given on 
primary cells, polarization, etc. 

-——[bid., August, 1952, p. 643. 


The need for a pure sine wave has been apparent since the 
first distortion measurements were made; the osciilator described 
is designed to give a very accurate wave form, and the secret 
is meticulous construction details. 

=—Lbidejups 13. 


MATERIALS, VALVES, AND SUBSIDIARY TECHNIQUES 
A gravity Daniell cell makes an excellent and instructive toy 
for a boy; the materials are few—a jar, a handful of copper 
sulphate, copper and zine. Comparatively large currents can 
be drawn from the cell which has a long life and presents 
no hazards or fumes. Another type is the Salande-Chaperon— 
requiring only sheet metal, iron trimmings and some caustic 
soda. 

—The N.Z. Electrical Journal, September, 1952, p. 737. 
A radically different type of magnetron is described, in which 
the positions of the cathode and anode segments are inverted 
from the ordinary position, the cathode being a cylindrical outer 
cylinder. This gives greater emission and high electronic eff- 
ciency. 

Procecdings of the I.R.E. (Eng), September, 1952, p. 1038. 
A survey of transistor development. In particular the article 
deals with the ratio of impurities necessary in the germanium 
if the action is to be satisfactory, and there should not be more 
than one atom of impurity to some ten million germanium 
atoms. The crystal-growing process is covered, and the theory 
of conductivity. with notes on the fabrication process for the 
practical transistor. 

-Radio and Television News (U.S.A.), September, 1952, p. 43. 
Two French scientists have developed a new type of electro- 
static generator of light weight and ruggedness; a generator 
with an output of 4 ma. gives a direct current at 50,000 volts 
and apparatus for higher voltages is under test. The principle 
is that if a variable condenser while in the closed position 
has an electrical potential placed upon it and then the con- 
denser is rotated the voltage will rise. It seems that such an 
arrangement can be cascaded, and by commutation, an A.C. 
or a D.C. voltage can be obtained. 

-Radio and Television News (U.S.A.), September, 1952, p. 59. 


A variable-voltage power supply is a basic piece of equipment, 
and one can do much better than to keep putting resistors in 
series with a fixed supply. Small thyratrons are used for the 
dual purpose of rectification and control. Theory and design 
of the equipment given. 


—Ibid., p. 66. 


MATHEMATICS 
The constants of a ‘‘T’’ or ‘‘pi’? type constant K low-pass filter 
may be determined rapidly and with acceptable accuracy with 
the aid of a chart given. 
—Ibid., p. 54. 


PROPAGATION 

Some aspects of microwave fading on an optical path over sea; 
this is of special interest as the tests were made across Cook 
Strait, from Seddon to Wellington. The article refers to the 
variation of gradient of a refractive index—sub-refraction and 
super-refraction; variations of refractive index caused by tur- 
bulence, duct formation, combined lobe-bending and turbulence. 
From the evidence it is shown that deep fading is caused by 
the simultaneous occurrence at random ot two conditions, exact 
phase opposition between direct ray and indirect ray, and on 
the distribution of discontinuities of the refractive index of 
the path. 

Proceedings of the T.E.B. (Eng.), Part IIT, (No. -61, p. 236. 


Symposium of papers on microwave links. A number of papers 
are given dealing with present day techniques. 
—Ibid., p. 241. 


Cosmic radio noise intensities in the V.H.F. band. Radio noise 
emanating from extra-terrestrial sources constituted one of the 
limiting factors for radio communications. This type of noise 
was identified as a characteristic hissing apparently originating 
at a fixed point in space near the centre of our galaxy. In 
addition the sun itself is a radiator of noise. The paper deals 


with an evaluation of these noise intensities. 
—Proceedings of the I.R.E. (U.S.A.), September, 1952, p. 1053. 
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TUBE DATA: The R.F. Pentode EFS0— (Continued) 


4. The EF80 as Video Amplifier 


The normal direct-view picture tube requires a maxi- 
mum drive voltage of about 60V. peak-to-peak, including 
. syne. signal, derived from the video stage. This signal 
can be delivered by an EF80 operating with cathode 
compensation. In the case of a projection tube, however, 
which requires a drive voltage of about 100V. peak-to- 
peak, a considerably greater anode current swing is 
required with the same anode load. It is then advisable 
to use the PL&3. 


t= 100/, 


O.1uF 
64286 


Fig. 6—The EF80 as a video amplifier 
cathode compensation. 


with 


A suitable circuit with the EF80 for driving a pic- 
ture tube of the direct-viewing type is given in Fig. 6. 
Under quiescent conditions the tube is operated at an 
anode current of 6.5 mA. and a screen-grid current of 
1.8 mA. for 60V. peak-to-peak output voltage an anode 
current swing of 9.4 mA is required. The gain of the 
stage is 12. 

A series peaking coil of 145 #H shunted by. 33000 
resonates with the input capacitance of the EF80 at 
about 5 me/sec., thus improving the response at the high 
video frequencies. Moreover, [.F. frequencies are attenu- 
ated by this series circuit. The shunt resistor is included 
to prevent overshoot. It is assumed that the black level 
of the input signal is at chassis potential. 

In this stage cathode compensation has been applied 

by shunting the cathode resistor with a capacitor of 
470 pF. At high frequencies the negative feedback 
caused by the cathode resistor decreases as a result of 
the by-passing effect of the capacitor, this compensating 
the loss in gain due to parasitic capacitances in the 
anode circuit. This compensation is effective up to 3.5 
mc /sec. 
A series peaking coil of 100 wH between the anode 
of the EF80 and the cathode of the picture tube extends 
the frequency characteristic to about 4.5 mc/sec. The 
self-capacitance of this coil should be small, and wave 
winding is therefore recommended. 


The output signal of the video stage is applied to the 
syn. separator via a resistor of 10 kQ, thus preventing 
an increase in the capacitance of the anode circuit. Since 
direct coupling is used between the EF80 and the cathode 
of the picture tube, a positive variable potential can be 
applied to the grid for the brightness control (0.5 MQ 
potentiometer). A direct voltage ‘of 300-400 V. with 
respect to the chassis is required for the first anode of 
the picture tube. In a receiver with a high-tension line 
voltage of about 180 V., this voltage may be taken from 
the booster capacitor in the line output circuit. 


TECHNICAL DATA 
Heater Data: 


Heating: indirect by A.C. or D.C.; series or parallel 
supply. 

eatenmviGl tac Mean wrens 20 han F Ve 6139 Vi 
PPCAUeIPe CULEETE ice She ha) | ke Tk 0.3 A 
Capacitances : 

Cet 7.5 pF 

Gi 3.3 pF 

Ore 7 

CF 6 

Ce 4 

C 6 


-gig2 


2 0 


Fig. 8.—Anode current plotted against control- 
grid voltage for anode and screen-grid voltages 
between 50v. and 250v. 


Typical Characteristics 


Anode voltage pte ea, Vie 170 200 250 V 
Suppressor-grid voltage Nes 0) 0 0Vv 
Screen-grid voltage ahs Vie 170 200 * 250 V 
Control-grid voltage _... We —2 .—2.55 —3.5 V 
Anode current!) sae, = ie ie 10 10 10 mA 
Screen-grid current Ce ings 25 2.6 2.8 mA 
Mutual conductance __.... S 7.4 Hel 6.8 mA/V 


(Continued on Page 31.) 


30) RADIOCAND’ PLECPROMLES |.” Januaryjungee 


64268 
EF@0 fi--51) I, 
L 
mA} 
7 
T T tH felekshe (acl 1s P 
si aL 
fa CI u 3=0V 
a rc L t 
H Ett a 
HH i 5 
Bi CCeee z T 
im mae it ewe 
PERE Hee tt tH é 
: seeaee 4 
EEEEEEECE EEE EEE HE 
- : r 
HA +t 3 
|_| i fatal a ila 
{4 tata Co uf 
EEEECEEE EEC UH 
falta pelea YH» 
H+ comme Fe a3) 
oon HE i 
lat ry By 
ECCOEEE Eee y 
qebat Cee z ; 
i r] alee a 
: 4 # sear R 
aie r 1 BME ia || 7 
as Pi ea sale 
25 Vv) -2 75 =) —08 0 
Fig. 9—Anode current plotted against control- Fig. 10.—Cathode current plotted against control- 
grid voltage for anode and screen-grid voltages grid voltage, with anode and screen-grid voltage 
between 10v. and 50v. as parameter. 


Fig. 12.—Anode current 
and screen-grid current 
plotted against anode volt- 
age for control-grid volt- 
age of Ov., with screen-grid 
voltage as parameter. 
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Fig. 11.—Anode current plotted against anode 
voltage for screen-grid voltage of 250v., with 
control-grid voltage as parameter. 


Internal resistance... Ry 0.5 0.55 0.65 Mg 
Amplification factor be- 

tween screen grid and 

control grid Seen oes [gogt 50 50 50 
Equivalent noise  resist- 

ALiCENE Memos care tye or oer Roa 1 1.1 1.2 ko 
Input damping at 50 mc/ 

sec. (socket pins 1 and 

3 interconnected) — a 10 12 15 ko 

Limiting Values 

Anode voltage at zero anode 

Sur rerit Wy Wat.) 0 Se, iif 0 aes Vos maxi 2990) V 
Anode _ voltage re Sais Ve: max. 250 V 
Screen-grid voltage at zero 

Screen-grid current = ¢.. “sis on max. 550: V 
Screen-grid voltage .000 00 ee % es Nie, Maxe |  2500,V, 
Control-grid voltage (grid cur- ‘ 

rent + 0.3 pA) Me. He Vig max. —1.3 V 
Heater voltage during the 

warming-up period mae aad max. 9:3 V. 
Voltage - between heater and 

cathode | > 2.4 hfe area nee Wha max. 150 V 
Gathode currentiyee sy) 2. I, max. 15 mA 
Anode dissipation _....... ee aa dale Mais max. 2.5 W 
Sereen-grid dissipation... : WW.» max. ().7 W 


External resistance between con- 
control grid and cathode— 
“Pee VA) Eee ee R max. 1 MQ 
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withfixedubiaswayger ney iets Re max. 0.5 MQ 
External resistance between 
heater and cathode) 7 20° 4... ie max. 20 kQ 


BACK NUMBERS OF “R. & E.” 


Back numbers are available from :— 


Te Aro Book Depot, Courtenay PI., Wellington. 
S.O.S. Radio, Ltd., 283 Queen Street, Auckland. 
S.0.S. Radio, Ltd., 1 Ward Street, Hamilton. 
Tricity House, 209 Manchester Street, Christchurch. 
Kken’s Newsagency, 133-135 Stuart Street, Dunedin. 
Webb’s Radios, Ltd., 11 Wellesley St. E., Auckland. 


New Zealand Distributors: 
E.M.I. SUPPLIERS 


162-172 Wakefield Street - - Wellington 
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Philips Experimenter 
(Continued from Page 25.) 
buffering between the oscillator and the final ampli- 


fler. 

The circuit of the final amplifier is a little unusual, 
in that it shows fixed bias, and shunt feed of the plate 
circuit, with the plate tank circuit arranged as a 
r-section network, This is a most effective method 
of obtaining a match between the plate circuit of the 
valve and any aerial or transmission line that is fed 
at one point only. We have recommended the nethod 
before, in these pages, but mainly for use at very 
high frequencies, where the problem was to match 
to.the impedance of a co-axial cable. Here, however, 
it shows to even better advantage. It is capable of 
effecting the most efficient possible match to any 
piece of wire we may like to attach to the output 
terminal and: grace. by the name of Aerial. How 
efficiently the said piece of wire will act as a radiator 
is another matter entirely, and one which is of no con- 
cern whatever to the coupling device, but the fact 
remains that the m-section coupling system will en- 
able the final amplifier to be loaded by anything we 
may choose in the way: of an aerial, and for this 
particular purpose, this facility is a most important 
one to have. Indeed, it is a system that could well 
find a great deal more use in amateur circles than it 
actually does. Contrary to popular belief, it is not 
difficult to adjust, since a simple procedure enabling 
the. greatest aerial current to be produced, automati- 
cally ensures that the best matching is arrived at 
at the same time. In a case like this one, where we 
do. not want to use a special aerial coupler, it also 
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effects a considerable saving of parts, and a saving 
too in the time needed to set up for transmission 
onee one is “on location.’ 

Included in the circuit diagram are the ee jack, 
already referred to, and the aerial change-over switch, 
Voltage supply points have been shown as terminals 
labelled each with its own letter. The purpose of 
this is to enable the succeeding diagrams concerned 
in the complete station, to be added in such a way 
that no modification is necessary to the individual 
drawings. 

For instance, A is the H.T. supply for the oscil- 
lator, and B, that for the final. These must be separ- 
ated, since B will have to go to the modulator while 
A can go straight to the power supply. E, the filament 
supply lead for the final, must leave separately from 
the “hot” end of the heater supply for the oscillator, 
since the final’s filament will be turned on by the 
Send/Receive switch, which will be located in the 
receiver for convenience in operating. F goes to the 
source of fixed bias for the final, which is a miniature 
67:-volt battery, as used in battery sets for B supply. 
C goes, via a short length of co-axial cable, to the 
input terminal of the receiver. The switch Sy, .can, 
if desired, be a separate switch, mounted on the trans- 
mitter, but in the prototype is a pair of contacts on a 
low-capacity relay, which is mounted on the trans- 
mitter chassis, and operated from the { filament supply 
hy the Send/Receive switch on the receiver panel. 
From this, it can be seen that the station has been 
designed as a whole, with a view to operating con- 
venience, rather than just as a small transmitter and 
receiver, entirely unrelated in any way. 


(To be continued.) 
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, PRE-PUBLICATION 
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copies of RADIOTRON DESIGNER’S 


: Loa SEE SD See Sees KY 


34 RADIO: AND ELECTRONICS 


January, 1953 


TRADE WINDS 


TV DEVELOPMENTS IN BRITAIN 


A recent advice from England informs us that 
Mr. C. O. Stanley, C.B.E., Managing Director of the 
Pye group of companies, has been invited to join 
the newly formed Television Advisory «Committee. 
This committee was formed following the renewal 
of the Charter of the B.B.C., under somewhat dif- 
ferent terms of reference from those of the previous 
Charter. Readers will remember that the way 1s now 
open for commercial TV to be started in Britain, in 
competition with the B.B.C. service, and one of the 
Television Advisory Committee’s functions will be to 
advise the Postmaster-General on the institution of 
competitive television services, television for public 
showing in theatres, etc., and on all matters con- 
cerning TV and sound broadcasting at frequencies 
higher than 30 mc/sec. 

These terms of reference indicate that the Advisory 
Committee will probably have a marked effect on the 
development of broadcasting in the United Kingdom, 
both in radio and television. 

As well as representatives of the radio industry, 
the committee comprises representatives of the British 
Post Office, the B.B.C., the Treasury, and the Min- 
istry of Supply. 

A television development in Britain that has not 
yet received much publicity is the formation of High 


Definition Films, Ltd., a company whose objective is 
the production of films solely for use as “canned” 
television programme material. Their studios are due 
to open this year, and will be the first studios to 
employ electronic cameras, specially developed for 
the purpose by Messrs. Pye. The chairman of High 
Definition Films is Mr. Norman Collins, who until 
recently wacs Controller of the B.B.C. Television Ser- 
vice. Mr. C. O. Stanley is also on the board. 
* * * 


3ritain is not idle in the matter of overseas tele- 
vision trade. Recently a new company, Associated 
Broadcasting Development Co., Ltd., has been 
formed with the object of developing TV and sound 
radio throughout the world, both on the technical 
and programme sides. The board of this company 
includes such well known people as Sir Robert Ren- 
wick, Sir Alexander Aikman (chairman of E.M.I.), 
Sir Alexander Korda, Mr. C. O. Stanley, and Mr. 
Norman Collins. The company, among others inter- 
ested, is pressing for the establishment of competitive 
TV broadcasting, one of its most potent arguments 
being that such a service would not only give greater 
programme service to British viewers than the B.B.C. 
is able to provide, but would form the solid core of a 
vast potential business in television equipment and 
programmes outside the United Kingdom. 

Developments such as these will have a consider- 
able effect. on other countries in the Empire, such as 


‘AUDIOM Loudspeakers 


REG. TRADE MARK 


The UNRIVALLED SERIES of . 
MEDIUM and. HEAVY DUTY P.M. REPRODUCERS 


AUDIOM 60 

1S: WATT=; 

[ day AVUIOM 50: 
10: WATT 


AUDIOM 90 
SO WATT“ 


AUDIOM 80° 
25 WATT 


OBTAINABLE THROUGH ALL 
LEADING DISTRIBUTORS 


GOODMANS INDUSTRIES LIMITED 


AXIOM WORKS, Wembley, Middlesex, England. 


CABLES: GOODAXIOM, Wembley, England. 
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ourselves, and the av ae a of “canned” pro- A.P.A.E. Journal, O€tober! 1952: Association of 


grammes, both from the B.B.C. and from commercial 
organizations like these ae new British companies, 
may well-help to determine how soon television 
broadcasting starts. here. 

From Auckland comes the news of the registration 
of the New Zealand Radio-Television and Electrical 


Traders’ Association as an incorporated body. The 
Secretary is Mr. J. E. Beachen; registered address, 
24 Customs Street East; postal address, P.O. Box 


611, Auckland. 


Proud recipient of the latest model 6P2 Pacific 
Portable is D. L. Woon, shown receiving his 
“prize”. from Mrs. Jack Hodge, wife of the 
Pacific radio dealer in Wanganui, at the close of 
the Castlecliff pre-championship golf tournament. 


ok k Ba 


On account of the rapidly increasing demand for 
their product, Messrs. H. J. Enthoven and Sons, Ltd., 
of England, manufacturers of Superspeed Cored Wire 
Solder and other allied products, have recently found 
it necessary to form a subsidiary company, known as 
Enthoven Solders, Ltd. Although owned wholly by 
the parent company, its policies will be determined 
by an independent board, and an aggressive attack 
on all the world’s markets is being commenced, 


PUBLICATIONS RECEIVED 


Publication No. 560, EHT Concentric Connectors, 
The Plessey Co., Ltd, England. (Swan Electric 
Co. Ltd.) 

Booklet V1169, G.E.C. Table and Bracket Fans: 


General Electric Co., Ltd., England. (British Gen- 


eral Electric Co., Ltd.) 
Muirhead Technique, Vol. 6, No. 


3, July, 1952: Muir- 


head & Co., Ltd., England. (Richardson McCabe 
& Co., Ltd.) 

Ham News, Nos. 4 and 5, Vol. 7: General Electric 
Co., U.S.A. (National Electrical and Engineering 
Gos. Ltds) 

Brochure,* GLASEF (P.T.F.E.) Aircraft Wiring 
Cables: British Insulated Callenders Cables, Ltd., 


England. (National Electrical and Engineering Co}, 
Ltd.) 

Stock Record, 
Salmon,. Ltd. 


November, 1952; Cory Wright & 


Public Address Engineers, England. 


Catalogue. “Loudaphones” 
& Snell, Ltd., England. 
Appliances, Ltd.) 

Catalogue, Thermometers, 
Methods, td. 
Ltd.) 


Various publications from Decca Radar, 
land (Electronic Navigation, Ltd.), 

Decca Radar Link Type 2. 

The Decca Navigation System. sh 

Decca Harbour Radar Type 31. 

The Decca Navigator. 

Aireraft Equipment Issue 4. 


Calling Systems: Clifford 
(Electronic Controls & 


Relays, etc.: Electric 
(Electronic Controls & Appliances, 


Ltd., Eng- 
including— 


Philips Technical Review, January and February, 1952. 
Philips Electronic Application Bulletin, June and 
July, 1952. N.V. Philips Gloeilampenfabrieken, 


Eindhoven, The Netherlands. Electrical 
Industries of N.Z., Ltd.) 
Radiotronics, November, 


less Valve Co., Ltd. 


(Philips 


1952: Amalgamated Wire- 


“RADIO-GEN” 
Is now on sale, price 9d. a copy, or subscription 10s. 
per annum posted. Obtain your copy from Radio 
Dealers, or write to “Radio and Electronics,” P.O. 
Box 8022, Wellington. 


IN THE GOOD OLD 
SUMMER-TIME 


it’s great to bask in the warm sunshine 
—to laze on your favourite beach, or help 
out on the farm. Now is the time to really 
enjoy yourself . .. to make the most of 
the healthy out-of-doors life while the 
good weather lasts. 


... it’s time for 


Happy Helidays by Train! 


@ Extra, improved services on all 
main routes. 

® Spacious Comfort. 

@ Easy-on-the-pocket fares 


For real, money-saving holiday 
travel this summer... 


TAKE THE TRAIN ! 


*, plastic cabinet 12 in. x 6 in. 


36 RADTO ‘AND|“EDECT FRONT @S 


STOLEN RADIOS 


Criminal Investigation Branch, Auckland 

Philips 4-valve mantel radio, serial No. 56411. Ivory 
Two brown plastic knobs. 
. H.M.V. portable 4-valve battery model 484P, serial 
No. .21184. Metal cabinet, green flock finish, cream 
plastic base and top, 9in. x 4in. x.34in. Leather 
carrying handle. Minimax battery 467, 2 Eveready 
torch batteries 950. 


Ultimate radio gramette, 5-valve, serial No. R.A.C. 


142255, licence No. 5/13318. Walnut veneer cabinet 
llgin. x 15$in. x 194in. hinged lid on top. “Gar- 


rard” type single player, 10 in. turntable. 


Bell battery/electric portable, serial Nos. BP 1583 
and sre Plastic cabinet 10in. x 8in. x Sin, with tan 
varnish finish, speaker opening on left side with 5 or 
6 bars across opening. Dial on right. Two tuning 
knobs; Switch upper left corner. Brown plastic handle. 

Philips 5-valve battery/electric portable. Mottled 
brown rexine finish, 15 in. x 12in. x 6in., two control 
knobs on front and switch on side. One of hakelite 
fittings for handle broken. 


Regent, 4-valve battery portable, serial No. 
Deep ereen bakelite case, 9in. x 4in. x 4in., 


9904. 
screw 


i 


THE FINEST CORED 
IN THE WORLD 


2 PNK 


Quick — SURE - ane CONOMICAL 


Contains three cores of non-corrosive 
flux in a wide-range of gauges, 
and special fluxes to meet all require- 


Radio work demands the best—use the 
solder specified by the leading manu- 
facturers in Television and -Radio in 
Great Britain and the U.S.A., as well 
as New Zealand’s Radio Industry. 


ments. 


ALSO _ AVAILABLE FROM ALL BRANCHES 
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FOR THE SERVICEMAN |. 
On the opposite page is the circuit of the 
Mullard Model 420. 


on back, white handle, two brown tuning 


plastic 
knobs, small square dial clear plastic. 


Criminal Investigation Branch, Palmerston North 


Courier 4-valve, serial No. 9072. 
cabinet 10 in. square x 34 in. deep. 


Cream _ bakelite 


Police Station, Taranaki Street, Wellington 


Bell 4evalve battery/electric portable serial No. 
1835/6632. Ivory plastic: cabinet with, three white 
knobs (battery/power, volume, and tuning). 


Mount Cook Police Station, Wellington : 


Mullard. 5-valve dual-wave~° portable No. 
housed in Philips cabinet 14in.x 6 ip. Stouia. 


13759, 


Police Station, Wanganui | 


Motorola 6-valve auto radio, serial No. 6617. Brown 
metal case with separate speaker. 


(Continued on Page 48.) 
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LATEST RECORD RELEASES 


Light Orchestral 


Jerome Kern Melodies: Gordon Jenkin’s Orchestra and 
Vocal. LA 8540. 


Sowande: The New Symphony Strings. LM 4547. 


An Album of Favourite Waltzes: Mantovani and_ his 
Orchestra. LK 4051. ..... 


Orchestral 
Faure: 3 Oranges: Circus Polka Alborada: E. Ansermet 
Suiss Romand Orchestra. LK 3072. 


Handel Concert Grossi, Op. 6 No. 7 and 8: Boyd Neel 
String Orchestra. LX 3081. 


Symphony No. 5 in B Flat Major (Schubert): The 
Concert Gebouw Orchestra of Amsterdam. LX 3082. 

Symphony No. 6, Op. 111, Prokofiev: L’Orchestre De La 
Suisse Romande. LXT 2667. 

_ Grosse Fuge Op. 133 Fuge in A Minor; Fuge in G 
Minor: Stuttgart Chamber Orchestra. LXT 2668. 
Symphony No. 45 in F Sharp Minor, “Farewell” Siefried 
Idyll: Stuttgart Chamber Orchestra. LXT 2669, 
Serenade No. 9 in D Major, “Posthorn Serenade” : 

L’Orchestre De La Romande. LXT 2671. 

Benvenuto Cellini and The Corsair (Overtures) Bolero: 
L’Orchestre De La Societe Des Concerts Du Con- 
servat. UXT 2677. 

Tchaikovsky Ballet Music: London Symphony Orchestra. 
EXT 2681/2: 

Hydn Symphonies: Philharmonic Orchestra. LXT 2683. 


Overtures Mozart: London Symphony Orchestra. 
LXT 2684. 

Overtures Mozart: London Symphony Orchestra. 
LXT 2685. 

Symphony No. 33 in B Flat Major: Concertgebouw 


Orchestra. of Amsterdam. LXT 2686. 

Mozart Symphonies Nos. 31 and 39: London Symphony 
Orchestra. LXT 2689. 

Frank Symphony and Symphonic Variations: Paris Con- 
servatoire Orchestra—Soloist, Eileen Joyce. LXT 2692. 

A London Symphony, Vaughan Williams: The London 
Philharmonic Orchestra. LXT 2693. 

Symphony No. 1 in E Minor, Op. 39 (Sibelius) : London 
Symphony Orchestra. LXT 2694. 

1812 Overture, Op. 49 (Tchaikovsky), Hamlet-Fantasy 
Overture, Op. 67 (Tchaikovsky): London Philhar- 
monic Ofchestra: LXT 2696. 


Operatic 
Operatte Recital: Hilde Guenden. LX 3071, 


Famous Operatic Excepts: L’Accademia Di 
Cecilia: Orchestra, Rome. LXT 2688. 


Santa 


Instrumental 


Suite No. 3 in C Major for Unaccompanied Violoncello : 
Enrico Mainardi (violoncello). LX 3069. 


Scarlatti Sonatos: Kathleen Long, LX 3073. 

Carnaval, Op. 9 (2 sides): Nikita Magaloff (piano). 
LX 3074. 

Villa-Lobos Recital: Ellen Ballon (piano). LX 3075. 

Waltzes—Chopin: Nikita Magaloff (piano). LX 3076. 


Brahms Variations on a Theme by Handel: J. Katchen 


(piano). LX 3078. 
Chopin Ballads: J. Katchen (piano). LX 3079. 
Mozart Sonatas: Jacqueline Blancard (piano). LXT 2666. 
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Annes de Pelerinage— Liszt; Papillons, Op. 2, Arabes- 
que No. 18: Wilhelm Kempff (piano). LXT 2670. 
Suite No. 4 in E Flat for Unaccompanied Violoncello. 
Enrico Mainardi. LX T 2673. 
Bethoven String Quartet, Op. 59, No. 3: New Italian 

Quartet. LXT 2679. 


Haydn Quartet, Op. 64, No. 6; Boccherini, Op. 6: New 


Italian Quartet. LXT 2680. 

Brahms Piano Quintet, Op. 34: Quintetto Chigiano. 
LXT 2687. 

Prokofieff. Sonatas, No. 2: Robert Cornman (piano). 
LXT 2691. 

Quintet for Clarinet and Strings in A Major, K.581 
(Mozart): New Italian Quartet. LXT 2698. 


Vocal 
A Gitn Ubend Jidden Volkslieder: Max Reichardt 
(vocal), Rudolph Spira (piano). LM 4546. 


Operatic Recital by Hilde Gueden (2 sides): Vienna 
Philharmonic Orchestra. LX 3067. 


Operatic Recital by Hilde Gueden and Karl Friedrich 
(2 sides): Vienna State Opera Orchestra. LX 3068. 


Ravel Histoires Naturelles Falla—Siete Canciones 


Populares: Gerard Souzay (baritone) with Jacqueline 
Bonneau (piano). LX 3077. 


Ravel, 6 Popular Greek Melodies: Irma Kolassi (mezzo- 
soprano). LX 3080. 

Operatic Recital by Otto Edelmann; Operatic Recital 
by Julius Patzak: The Vienna Philharmonic Orchestra. 
DP XOIN2Z6 72: 


Cressall Toroidal Potentiometers are wound on a 
heat-resisting ceramic former and are produced in 
-two types: R50 (50 watts) and R100 (100 watts), 
and also 4 and 6-watt units, both line and insulated 
spindle. The larger types can be supplied as double 
or triple-ganged units with simultaneous drive. “Off” 
position types and slow-motion drive also available. 
Wide range of Toroidal Wire Wound Potentiometers 
held in stock; also resistance grids and sliding re- 
sistances. Made by the CRESSALL Manufacturing 
Co., Ltd., England. 


Sole New Zealand Agents: 


Bradley’s Electrical Co., Ltd. 


597A Victoria Street, Wellington 
And at 57 WYNDHAM STREET, AUCKLAND 
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Concerto 


Concerto No. 3 in D Minor for Piano and Orchestra, 
Op. 30 (Rachmaninov): Moura Lympany and_ the 
New Symphony Orchestra. LXT 2701. 


Dance, Light Vocal, Etc. 


Music of Richard Rodgers: Carmen Cavallaro. LA 8536. 
New Orleans Days: Louis Armstrong and The All 
Stars. LA 8537. 


The Lass with 
LA 8538. 


Call Me Madam Selection: Gordon Jenkin’s Orchestra 
and Vocal. LA 8539. 

We Called it Music: Jack Teagarden, Eddie Condon’s 
Orchestra. LA 8542. 

For You: Gordon Jenkins and His Orchestra. 

Gems of Jazz (Vol. 1) 2 sides. LA 8544. 

Dixieland Jazz Battle (No. 2). LA 8545. 


the Delicate Airs: Evelyn Knight. 


JA 8543. 


Mambo Jambo: Sonny Burke and his Orchestra. 
LA 8546 

Back Room Piano: Frank Froeba, His Back Room 
Piano and His Boys. LA 8547. 

Daddy of the Piano: James P. Johnson (piano). 
LA 8548. 

Jazz Band Ball (Vol. 1): Eddie Condon and His 


Orchestra. LA 8549. 
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Tribute to Glenn Miller: Jerry Gray and His Orchestra. 
LA 8550. 

Moonglow: Lionel Hampton and His Sextet. LA 8551. 

Call Me Madam Selection. LA 8016. 

Satchmo at Symphony Hall: Louis Armstrong and The 
All Stars. LAT 8017/8. 

Selection by Horst Winter and his Orchestra. LF 1062. 

Ted Heath Selection: Ted Heath and His Music. 
LF 1064. 

Jack Parnell Selection: Jack Parnell and His Quartet. 
LF 1065. 


Ros Presents Calypsos: 


LE 1067. 
Cocktail Time: Harold Collins and His 
LF 1069. 


Edmundo Ros and His Band. 


Orchestra. 


CLASSIFIED ADVERTISEMENTS 


FOR SALE: Inductance Portable, 


plastic cabinet 


and loop, as new £2 or offer. D. W. Martin, 308 
Knight Street, Hastings. 


Recording Control Equipment 


30-Watt Public Address Amplifier 


RADIO (1936) LIMITED 


Manufactured by 
CS3: 


EBD DPD DPS 


" 
ULTIMATE 


Industrial efficiency de- 
pends on speed in com- 
munication. Of necessity 
each installation requires 
its own design and Ulti- 
mate’s skilled technicians, 
with many years of ex- 
perience, are fully quali- 
fied to advise on 
particular problem. Write 
for further 

on Ultimate’s 


information 


cation Specialties. 


ULTIMATE 


Executive Intercommunicator 


your © 


Communi- 


Sound Systems for Schools 


ALY Wo aos 
AUCKLAND 


PEPEBPDPD DED” DP 
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NEW PRODUCTS 


January, 1953 


« LATEST RELEASES IN ELECTRICAL 
‘ AND ELECTRONIC EQUIPMENT 


This section of our paper is reserved for the introduction of new products and space preference is given to 
our regular advertisers. Advertising rates are charged according to space occupied. For further parti- 


culars contact Advertising Manager, R. and E., Box 8022, Wellington. 


H.M.V. 3-SPEED RECORD PLAYER 
Model 52 G.U. 

This attractive H.M.V. record player, fitted with 
a 3-speed motor unit is the means of turning your 
table model H.M.V. 
radic into an inex- 
pensive, Space-Saving 
armchair radiogram. 
Reproduction of re- 
cordings by — the 
lightweight ~ pick-up 
is of an exceptionally 


high standard both 
On Estandandss-aymed 
long -playing discs. 


Specifications: 
Power supply: 240 
volts, A.C. 


Z Cabinet: Height, 
Shines depth, “13 in.: 
width, . 144 in. 


Gross weight, 15Ib. 


H.M.V. “CLYDE” 
Model 526 D/C1, 6-Valve Dual-wave Console 
Radiogram 
Dresiemed | by 


EVI a Sto: “cater 
for those people 
who do not have 


sufficient rooni for 
the larger de luxe 
styled radiograms, 
the “Clyde” incor- 
porates all the de 
luxe fittings and 
still maintains the 
high tonal qualities 
of faithful repro- 
GitGiOnwae tame the 
larger models. In a 
cabinet of figured 
walnut based on a 


popular model in 
“England ‘the 
“Clyde” model 
H.M.V.  consolette 


radiogram will be 


the» answer to 

space problems and 

yet: will permit 
high quality musical reproduction. 


SPECIFICATIONS 
Valve Complement: 

(1) 7B7—R.F, Amplifier. 

(2) 7S7—Mixer Oscillator. 

(3) 7B7—1.F. Amplifier. 

(4) 7C6—2nd Detector. 

(5) 7C5—Audio Output. 


(6) 7Y4—Rectifier. 
Frequency Range: 
(1) Broadcast—530-1520 kc/sec. 
(2) Shortwave—6-19.5 mc/sec. 
(3) I.F. frequency—455 kc/sec. 
Power Supply: 
Mains: 230 volts 50 cycles. 
Power consumption: 75 watts. 
Cabinet: 
Width, 20in.; height, 2.ft. 112in.; depth, 16% mm: 


BACK NUMBERS OF “R. & E.” 


Back numbers are available from:— 


Te Aro Book Depot, Courtenay Pl., Wellington. 
S.O.S. Radio, Ltd., 283.Queen Street, Auckland. 
S.O.S. Radio, Ltd., 1 Ward Street, Hamilton. 


Tricity House, 209 Manchester St., Christchurch. 
Ken’s Newsagency, 133-135 Stuart St., Dunedin. 


= 


with S.T.C. Miniature 
* Radio Rectifiers 


Write ‘phone or call the Sole N.Z. Agents 


STANDARD TELEPHONES & CABLES. 


PTY. LTD. : 
Wellington - - Box 593 Auckland - - Box 571 
Chitistchurch - Box 983 Wanganui - - Box 293 
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Six-Valve Battery Receiver 


(Continued from Page 8.) 


circuit will not tune correctly, and proper alignment 
of the set will be impossible. 


The R.F. amplifier tube is in the front left-hand 
corner of the chassis, and thus shows on the right- 
‘hand side in the top-chassis photograph. Behind it is 
the DK40 oscillator-mixer tube, the first I.F. trans- 
former, and the I.F. amplifier valve, which is in the 
corner of the chassis. Along the back, from right to 
left (in the photograph) are the second I.F. trans- 
former, the detector and audio valve, and the push- 
pull input transformer. In front of this are the two 
output valves. The volume control is not seen in 
this photograph, but can be seen in the under-chassis 
view. It is on the right-hand side of the chassis front, 
with the on/off switch on the opposite side. 


ELE.GeLRONL CS 4] 


In the underneath view, the front of the chassis is 
at the top of the picture. The battery leads can be 
seen entering the chassis through a rubber grommet 
at the right-hand side of the back of the chassis. 
Close handy is mounted a tag-strip on which the bat- 
tery leads are terminated, and next to this is the 
25 wt. bypass condenser which is connected across 
the 400-ohm back-bias resistor. This resistor can be 
seen wired to the two lugs on the tag strip nearest 
the back of the chassis. The shielded leads to the 
volume control can be seen crossing the chassis 
from the small tag strip with two lugs on it, near 
the. detector valve socket. The R.F. and oscillator 
coils can be seen near the centre-line of the chassis. 
The one nearest the front edge of the chassis is the 
oscillator coil, and next to it slightly to the right in 
the photo, is the padder condenser. As can be seen, 
there is plenty of room under the chassis, and most 
of the small parts are soldered directly to valve pins, 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Illustrated are a few of our wide 
range of new signal or indicator 
lamps. 


A new mains voltage lampholder, 
Gat. No. S.L.88/N,. has been 
developed for use with the Arco- 
lectric MES neon tube. Among 
the ‘features of this design are 
easy, lamp replacement, from 
front or rear of panel, and a 
built-in resistor. 


{The low voltage lampholders are 
‘designed for use with standard 
‘MES bulbs. Features are, easy 
-single-hole fixing and_ pleasing 
‘appeatance. Bulbs are accessible 
‘from front or back of panel. In- 
‘sulation’ of all types will with- 
‘stand a flash test in excess of 


‘1,500 volts A.C. 


‘Sole New Zealand Agents 


RA Dw! 0 


Phone 54-418 
PE ISPD ST 


SNe ohne ae ks 


Ee Nee GaelicaiN 


43 Lower Taranaki Street, Wellington, C.3 


' S.L.88/N. 
S.L.90 
S.L.86 
S.L.82 
S.L.92 


s Cooper Lid. 


Crecnan aro 


Telegrams: ‘Fidelatone” 


Emidisc 


TRADE MARK 


LACQUER RECORDING BLANKS 


The “Emidisc’” lacquer recording blank. fulfils the 
requirements of the most exacting standards of Broad- 
casting Authorities. Film and Professional Recording 
Studios. It may be used with confidence by the critical 
professional recording engineer and by the owner of the 
most modest equipment. 


Accurate engraving to the limits of the recording equip- 
ment is ensured by these essential qualities and charac- 
teristics. 


% SUPERIOR UPPER FREQUENCY RESPONSE. Will 
record up to 20,000 c.p.s. with appropriate recording 
equipment. 


% LOW NOISE LEVEL. Average figures: —45 db. ref. 
level 1 cm. per sec. velocity; —63 db. ref. level 8 cm. 
per sec. velocity. (Cut at 78 r.p.m., 9} in. diameter 
using sapphire cutter with 16 micron bevel.) 


% ANTI-STATIC. Easy swarf clearance with brush or 


low-power suction systems. 


% LACQUER THICKNESS constant over whole record- 


ing area. 


FREQUENCY 
SCALE 


Buchmann & Meyer pattern of a gliding tone, 20 
Kilocycles to 25 cycles recorded by E.M.I. Studios Ltd.. 


on an Emidise blank. 


GCOD WEARING QUALITIES. 


PROCESSING: Mirror-like surface ensures 
ideal ccndition for processing (on appro- 
priate sizes of blanks). 


PACKED IN HERMETICALLY - SEALED 
METAL CONTAINERS: Ensures good shelf ' 
life and protection. 10in. sizes and up- 
wards have individual air separation of: 


blanks. 


Types and sizes available for all purposes 


16 in. sizes. 


16 in. sizes. 


masse § Ja 
§ MASTERS VOICE” | 


Manufactured in Great Brit- 
ain under exclusive licence 
from Pyral, S.A.R.L., 17 in. sizes. 


France. 


Write for particulars to— 


-MI.V. 


162-172, WAKEFIELD STREET, WELLINGTON 
C.P.0. Box 296 


GREEN LABEL “Standard” selected direct recording blank; 6, 10, 12. 
YELLOW LABEL “General Purpose” direct recording blank; 10, 12, 
PLAIN LABEL “Audition” direct recording blank for experimental and 


general testing work; 10 in. and 12 in. sizes. 


SILVER LABEL “Process.” The blank for processing; 11, 12, 13, and 
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sor to the solder lugs of other components that are 
rigidly fixed to the chassis. 

Where no such fixed tie-points exist, insulated sol- 
‘der lugs are mounted on the chassis so that none 
of the small parts have one end floating, as it were, 
in the wiring. 


CONSTRUCTING THE ROD AERIAL 


The rod of Ferroxcube is only the core for the 
aerial winding, but the permeability of the rod is so 
high that only a very few turns are needed to tune 
to the broadcast band. Ferroxcube is quite a good 
insulator, and the enamelled wire with which the coil 
is wound is put on without any intervening layer of 
insulation, which ‘is quite unnecessary. 


The winding is placed exactly in the middle of the 
rod, and consists of 38 turns of 28 gauge wire. In 
order to prevent the winding from unwrapping, 
several turns of Durex cellophane tape are wound 
round the rod, and the starting end of the coil is 
butted against the shoulder thus formed. The wire 
end is held down by taking a couple of turns of the 
tape round it before finally sticking down the end ot 
the tape. The wire is then wound, and when fight 
number of turns is on, a further layer of tape is 
put on the rod right up against the finishing end 
of the coil, and so when finished, the coil finds iteslf 
firmly held from shpping along the rod by the two 
shoulders of tape, one at each end of the coil. The 
finishing end of the coil is likewise held down by a 
turn or two of the tape forming the shoulder. 

Having wound the coil, some means are essential 
of solidly terminating the ends, so that soldered con- 
nections may be made. This is done as follows: The 
two solder lugs are placed in a piece of tag strip, 
leaving sufficient space between them for a strip of 
Durex. The. strip is .then held ,over the coil, and 
several turns of the tape are wound over both strip 
and rod until the strip is firmly held. This done, the 
coil wires are soldered to the lugs, and the twisted 
wires are added, which connect the coil into the 
circuit. In the top view, the 100k. decoupling resistor 
and the 0.05 uf. bypass condenser that connect to the 
lower end of the aerial coil are seen mounted to a 
tag strip on top of the gang condenser. One end of 
the coil is terminated:on this tag strip, and a lead is 
taken down through the chassis to the grid of the 
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R.F. amplifier valve. The other lead from the aerial 
coil is taken to the lug to which the condenser and 
resistor are wired. From the other end of the resistor 
a lead is taken down to the A.V.C. circuit. 


ALIGNMENT OF THE SET 


The alignment of this receiver should not be any 
different from that of any other conventional super- 
het, provided that the inductance of the aerial coil is 
correct. As long as the latter is wound according to 
the instructions above, there should be no difficulty 
about this, and the set can be trimmed up in exactly 
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Electrical and Radio Manufacturing 
Business 


FOR SALE AS A GOING CONCERN 


Inquiries are invited for the sale of this Business. 
The trademark products are recognized through- 
out the country as being of the finest quality. The 
demand is great, and the potential selling there 
for further expansion. In the case of a straight- 
out sale, the present technical directive could be 
retained, as this has been a big point in establish- 
ing the product and its present quality. 
Alternatively, an offer of additional capital would 
be considered, preferable from someone with ex- 
perience and ability on the Managerial side, who 
would intend to take part in the operating of the 
Company. 

Initial inquiries, in the strictest confidence, should 
be by letter addressed to: 


“ELECTRICAL AND RADIO” 
C/o P.O. BOX 2240, 
WELLINGTON. 


Dial & Gang Combination 
DIAL AND GANG AND FLOOD-LIT SCALE — VER: 
NIER DRIVE — COMPLETELY ASSEMBLED — WITH 
TRIMMERS — MOUNTS 
AUTO PORTABLE OR MIDGET RECEIVERS ~- SIZE 
OVERALL 4” X 28” ESCUTCHEON WINDOW 33” 
x 12-'B.C, ONLY — 

TYPE D/6/2 TWO GANG — 39/10 RETAIL 

TYPE D/6/3 THREE GANG 44/9 RETAIL 


INDUCTANCE SPECIALISTS LTD. 
157 THORNDON QUAY 


ey VAN Ee DOE A. 


yay tela sth apeml elo) aS 


WELLINGTON 
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> To be soid less batteries and 


“RADIO and ELECTRONICS” 
LABORATORY PROTOTYPES 


Available for disposal are several prototypes that have been designed and built in 

our laboratory. The quality of the parts, and the standard of workmanship that go 

into these pieces of equipment are well known, and their performance is exactly 

as specified in the original Radio and Electronics articles in which they are described. 

Their prices, too. are always attractive, since we do little more than recoup the cost 
of the parts used in their construction. 


THE “RADEL” 6-METRE AMATEUR RECEIVER 


x 10-tube superhet circuit * 21.F. Stages 

* 6J6 push-pull R.F. stage * B.F.O. 

+ 6J6 push-pull mixer % Built-in power supply. 

* 6J6 R.F. oscillator % Price, complete with valves, 
% Tuning Range is 48-57 me., £25. 


fully spread 


THE “SMALL AMPLIFIER FOR PORTABLE RADIO-GRAMS” 


% Featured in ES and E.”’, ¥% Built-in compensation for 78 
October, 1952. and L/P. 

%* 5 watts output from p-p EL42s. % Built-in output transformer. 

* ECC40 voltage amplifier and % Requires only 250v. at 50 ma. 
phase splitter. % Price (complete but without 

¥% EF40 low-noise pre-amplifier- power supply), £10. 


equalizer stage. 


THE “R. AND E.” 807 STANDARD AMPLIFIER 


% Featured in “R. and E.”, % Built-in equalization for 78 and 
September, 1952. L/P. 
% 10 watts output * dienes multi- match output 
ransformer. 
* Built-in power supply %* Price, complete, £17 10s. 


THE “NOVEL 6-VALVE BATTERY RECEIVER” 
% Featured in this issue. * Price, £12. 


speaker. 


Write to— 


RADIO AND ELECTRONICS (N.Z.) LTD. 


P.O. Box 8022, WELLINGTON 
Tel, 70-216 Or call at our Office, 46 Mercer Street Telegrams: RADEL 
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HEADQUARTERS NEWS 

The last meeting of the Executive Council was 
held in the office of the Secretary, A.M.P. Building, 
on Tuesday, 14th October,. 1952, when, for the first 
time for several months, a full representation from 
all districts was secured. Those present included the 
Dominion President, Mr. B. Withers, who was chair- 
man of the meeting, Messrs. Hurrell and McCormick, 
Wellington Branch Councillors, Messrs. Foster and 
Andrews, Combined Branch Councillors, and Mr. B. 
P. Joseph, Auckland Branch Councillor, A telephone 
link-up was again established with the Dunedin dele- 
gation of Messrs. Shiel and Symmons. The Dominion 
Secretary, Mr. J. H. MclIvor, was also in attendance. 
Apologies for absence were received from Mr. R. G. 
Tulloeh and S./Ldr. Partelow. 


Recognition of Membership Qualifications.—The 
sub-committee handling this matter reported that ap- 
proaches had already been made to a Government 
Department and also to the radio industry. Arrange- 
ments were in train to approach the broadcasting 
authorities, the Public Service Commission, and on a 
suggestion from Mr. Shiel, it was agreed that the 
New Zealand Radio and Television Manufacturers 
federation also be approached. 


Constitutional Amendments.—A uthority was 
granted the Secretary to proceed with the proposed 
constitutional amendments and a postal ballot will 
shortly taken place regarding this matter, All mem- 
bers entitled to vote will receive full details of the 
proposed amendments, and it is to be hoped that if 
the aniendments are carried the progress of the Insti- 
tute will be substantially accelerated. 

Next Meeting.—The next meeting of Council was 
to be lield some time in November. 

Subscriptions.—There are still several members who 
have not yet paid their subscriptions and accounts 
have been sent to all Branch Treasurers in the hope 
that they will be able to approach members person- 


ally and thus secure the necessary finance to enable 


the Institute to function successfully. 


BRANCH NEWS 
Auckland 


At the recent Council meeting, Mr. Joseph, of 
Auckland, advised that difficulty was being experi- 
enced in interesting prospective and existing members 
in the activities of the Institute. It was most discour- 
aging for arrangements to be made for a prominent 
person to speak to members on some phase of elec- 
tronic work only to find that the attendance did 
not exceed, say, six members. This had been the 
experience in Auckland and those present felt that 
something should be done to endeavour to assist 
the Auckland branch in their efforts to further the 
objects of the Institute. 


Christchurch 

The last meeting of the Christchurch Branch was 
held on Monday, 3rd November, at 7.30 p.m. in the 
Canterbury University College, when Dr. C. E. 
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Proceedings of the New Zealand Electronics 
Institute Incorporated. 


Ellyatt, Senior Lecturer in Physics, gave a lecture 
covering experiences of his attendance at the recent 
world Scientific Radio Conference in Sydney. Further 
details regarding this interesting address will be made 
available to members shortly. 

Arrangements have been completed for an award 
for the best lecture given to the branch during 1952- 
1953 by a student or graduate of the Institute. The 
general idea is for a short lecture lasting approxi- 
mately 30 to 40 minutes to be given on any technical 
aspect of electronics. The Executive Committee will 
be the adjudicators and this committee’s decision will 
be final. It is proposed also to print a complete 
programme of future branch activities. 


Wellington 

At a recent monthly general meeting of the branch 
a talk was given by Mr. W. L. Harrison, Chief Engi- 
neer of the New Zealand Broadcasting Service on a 
visit to the B.B.C. The address was listened to with 
great interest and further details will be published in 
our next issue. 

Television Project.—The television technical com- 
niittee is making very good progress with the branch 
television project. Recommendations have been made 
available to members for discussion, and it would 
seem that the project is one worthy of the support 
of all members, 


BOOK REVIEWS 


Radiotron Designer's Handbook. Edited by F. Langford- 
Smith, B.Sc., B.E., and published by the Amal- 
gamated Wireless Valve Co. Pty. Ltd., Sydney. 

Readers of this or any other radio periodical will need 

no reminder of the previous edition of this Handbook. 
First published in 1940, the third edition, which is the 
immediate predecessor of the present volume, gained a 
most well-deserved world-wide reputation, selling over a 
quarter of a million copies, and running through a large 
number of printings. It is consequently no exaggeration 
to say that the fourth edition, which is the subject of 
this review, has been eagerly awaited, ever since it was 
announced that Mr. Langord-Smith was working on a 
greatly enlarged and modernized version. The writer, 
for one, has long been conscious of the dog-eared con- 
dition of both his copies of the third edition, and of the 
usefulness which has been the basic reason for such 
physical deterioration. Moreover, if the fourth edition, 
of almost 1500 pages, turns out to be four times as use- 
ful as the previous one, with its modest 350, it will 
indeed be a valuable tome! 


It is difficult to know where to start, both in reading 
a volume like this one, and in describing it. A list of the 
chapters and their chief subdivisions alone, takes up a 
full page at the beginning of the book, while the full 
Contents occupies no less than 31 pages! The inside ol 
the dust-cover describes the book as “A comprehensive 
self-explanatory reference handbook for the benefit of all 
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those who have an interest in the design of radio re- 
ceivers and audio amplifiers.” The clue to its character 
is to be found in the words “reference handbook,” for 
this is what it is, in contradistinction to a text-book. 
The first chapter, “Introduction to the Radio Valve,” is 
elementary in nature, and the real “meat” commences 
in Chapter 2, on valve characteristics. This chapter is a 
considerably enlarged version of the excellent chapter in 
the previous edition, and covers the ground very fully. 
The first six sections of this chapter deal with the 
meanings and definitions of the various characteristics 
by means of which valve performance may be evaluated, 
and with the various graphical methods of representing 
them. This portion will be found one of the most useful 
sections of the book by those designers, both profes- 
sional and amateur, who find (as is frequently the case) 
that the exact conditions they are seeking are not given 
in tabulated or completely specific form in the valve data 
manuals. Those who have not been able to make use of 
the excellent families of valve curves that are given so 
freely in most manufacturers’ valve data will find here 
all the necessary information for making the fullest use 
of them. The section on conversion factors, and the 
calculation of valve characteristics and operating condi- 
tions other than those published, is especially detailed, 
and the author is careful to point out the practical 
limitations of the simple methods used, and to indicate 
under what conditions more refined methods of estima- 
tion are necessary. 

The chapter referred to gives a useful indication of 
the editor’s approach to the mathematical side of design 
work, and to his idea of the relative importance to the 
reader of the purely mathematical approach, the 
graphical methods, and use of simple formulae. It_ is 
significant in this respect that of the 53 pages occupied 
by Chapter 22, only nine are devoted to “Mathematical 
Relationships.” All through the book, indeed, mathe- 
matics is sparingly used. Of design formulae, the 
reader will find plenty, but this cannot be described as 
mathematics. Mathematics is essential in order to 
develop the formulae which the engineer must use for 
design purposes, while for a proper understanding of a 
good deal of radio theory, a grounding in mathematics is 
essential. But it is equally true to say that a great deal 
of detailed design work can be performed by those who 
are only sufficiently well versed in mathematics to sub- 
stitute numerical values in formulae, and this is One of 
the basic ideas behind the “design,” as it were, of the 
book itself. 

An important feature of the volume is the way in 
which it is written, and here one can again. discern the 
hand of the editor and principal author. Those who are 
just setting forth on the road to radio knowledge should 
not make the mistake of thinking that because the book 
contains a great deal of information that is useful only to 
those already possessing an advanced knowledge of the 
subject, it therefore has nothing to offer the student. 
Such is very far from being the case. The student will 
find much that is of immense interest to him, by way 
of presenting the technical background of many estab- 
lished circuit practices, and therefore of enabling him 
to view knowledgeably what will previously have been 
so many rules of thumb. At the same time, the book's 
readable style will enable him to absorb much new 
knowledge with the minimum of conscious effort. 


Returning to Part I of the handbook, we come to 
Chapter 3, which deals with the testing of receiving 
valves. While many readers will have little occasion to 
test valves, everyone should find this chapter extremely 
valuable, as it cannot but increase the reader’s under- 
standing of the many problems that have to be over- 
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come in successfully using valves, but which are often 
completely disregarded by their users. The fact that it is 
possible to disregard these problems, and still obtain suc- 
cessful operation, is not so much an indication, that the 
difficulties and factors referred to do not exist,. but 
rather a reflection of the tremendous amount of work 
that is put in by the makers of valves, for the express 
purpose of rendering them uncritical and reliable in 
operational use. However, a knowledge of_ these factors 
by the user of tubes can only be of benefit to him, for 
the material of this chapter contains the clues to innumer- 
able cases of improper operation of circuits caused 
either by improper design, or by partially defective 
valves. Even if you never have to test a valve, this chap- 
ter is well worth reading. a 

Part II, containing chapters 4 to 11, is headed “General 
Theory and Components.” It includes circuit and network 
theory—or rather the results obtained from such theory 
—since there is very little in the way of derivation. Here, 
especially, do the remarks above on the use of mathe- 
matics apply. Chapter 6 is a review of elementary 
mathematics, and contains all the simple algebraic and 
trigonometrical formulae needed by the radio engineer, 
without in any way attempting to act as an elementary 
text-book on mathematics. There is a chapter on trans; 
formers and iron-cored inductors, and this contains. all 
the basic formulae and design methods to enable a new- 
comer to design his own. Again, it is worth emphasizing 
that even if one never intends to enter the field of trans- 
former design, a treatment like this can be most valuable, 
because it enables the user of products designed by other 
people to know just what it is reasonable to expect from 
those products, having regard to their size, price, and in- 
tended application. x ay 

The portion of the book that will probably be awaited 
most eagerly is the section dealing wtih audio amplifica- 
tion. Mr. Langford-Smith is well known as an authority 
on high-fidelity reproduction, and if it is permissible 
to hazard a guess, this is his own favourite topic. His 
treatment of the problems connected with the realiza- 
tion of high-fidelity reproduction’ should help to clear 
the air of a good deal of loose writing (and loose talk) 
on this absorbing if somewhat controversial topic. He 1s 
unlike most writers on the subject, in that he does not 
press his own ideas on his readers with the semblance of 
authority, in cases where there is room only for personal 
opinion, At the same time, he is not averse to stating 
his own preferences or to giving the preference among 
engineers generally in matters which are not amenable to 
a clear-cut technical decision. His review, of forms of 
distortion, and their measurement, together with an 
evaluation of the accuracy with which objective measure- 
ments of different kinds fit experimentally determined 
listeners’ preferences, is particularly enlightening, and 
should help many high-fidelity enthusiasts, at. all tech- 
nical levels, to clarify their ideas on this rather con- 
fused subject. It is particularly pleasing, for instance, to 
note that he makes perfectly clear the fact that harmonic 
distortion and intermodulation distortion are simply two 
different manifestations of the same basic cause, wiZz., 
non-linearity, and that their measurements are only differ- 
ent methods of evaluating ,the extent to which. non- 
linearity is present. The chapters dealing with audio work 
are particularly comprehensive, within their terms of 
reference, and those interested in gramophone reproduc- 
tion will find a wealth of material to interest. them, 

It is a reviewer’s privilege, and indeed his duty, to 
blame as well as to praise; there are few books for which 
it is impossible to find some criticism. It may. seem 
slightly ridiculous to criticize a book such as this, on 

(Continued on Page 48.) 
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Something About Television—The Shape of Things to Come 


Early in December of last year (only a month ago, 
that is) the Minister of Broadcasting, the Hon. R.. M. 
Algie, had something to say about our prospects of 
obtaining a television service in: this country. It seems 
that, like the crusader’s wife, he has not been idle, even 
if the results of his labours are not yet in full view. He 
was non-committal, of course, but it is at least signifi- 
cant that he did on this occasion say something, whereas 
before, impenetrable silence has been his shield and 
buckler. Like most public statements on TV to date, a 
good deal of what he said was concerned with explaining 
why it is so difficult to say anything on this vexed topic. 

He did make it clear, however, that it would not be too 
much for us to expect a policy statement from the 
Government early in the New Year. Indeed, by the time 
these lines are published, that statement may have been 
made (although this does seem rather too much _ to 
expect). What it may contain, it is only possible to con- 
jecture, but it does not seem likely that the answer 
will turn out to be “No Television!” If it were to be 
so, then the Minister could presumably have said this 
much at least several months ago. 

Briefly, then, it looks as if news of TV might break 
quite soon. It may be that. we will have to cope with 
television, and all that it implies rather sooner than some 
people think, Few technical men will not greet it with 
open arms, both as a source of absorbing new technical 
interests, and as a potential source of new business. It 
is certain that the manufacturing industry is taking a 
most commendably realistic view of TV. It will bring 
difficulties, everyone realizes that, but it will also open 
the gate to a wide field of commercial endeavour—an 
extension to the scope of the whole industry. “TV 
must come sooner or later,” they say, “so let us have it 
as soon as possible, for we are convinced that its bene- 
fits will far outweigh its difficulties.” 


If the manufacturers are taking this view of the 
matter, there is no reason for anyone else in the indus- 
try to take a different one; the prospect of TV should 
encourage those who expect to have anything to do with 
it to start preparing for it now. It is not too soon to 
begin learning something of TV technique. Those who 
have made their preparations in advance will reap rich 
rewards when the time comes, and those who have not 
will be left lamenting. Make no mistake, we all have a 
great deal to learn about it. It is a good thing to read 
text-books, and articles in overseas periodicals, but that 
is a very far cry from a really practical preparation. 

There are some people who have already realized this, 
and are taking active steps to see that if anyone is 
going to be caught with his television pants down (to put 
it metaphorically) it will not be they. In this category 
are several of the major radio manufacturers, who for 
some time have quietly been working towards the day 
when production of TV sets will begin. They realize 
that the sooner their technical staff is “genned up” the 
better. They see, too, that six months before a service 
starts will be no time to start educating their technical 
men or to begin ordering the special test equipment that 
their laboratories and factories will need. At least one 
of them is building some of this equipment now, thereby 
killing two birds with one stone, for there is nothing 
like practical work to familiarize a technician or engi- 
neer with the practical problems involved in a new type 
of work. 


Then again, there is now in operation at the Seddon 
Memorial Technical College in Auckland, a course in 
television, designed to familiarize men who are already 
competent radio technicians with the theory and_ prac- 
tice of TV. This course is meeting with considerable 
success, and nothing is more certain than that the forty 
or more students who have been taking the course 
will have cause to congratulate themselves on their 
enterprise and initiative. There will be many firms which 
will vie with each other in securing these men’s services 
when the time comes. 

For those who take an interest in these things, 1952 
has been a landmark in TV development in this country, 
since it was during that year that the first actual trans- 
missions of television pictures were made. This was in 
Christchurch, where Mr. B. T. Withers, who is a lec- 
turer in electrical engineering at Canterbury University 
College, embarked on the construction of a_ television 
transmitting station as a project which would provide 
research material for honours students in electrical engi- 
neering. Not only have the first transmissions taken 
place, but material has been gathered for several original 
papers, and at least one technical discovery has been 
made which bids fair to have world-wide importance 10 
TV circles. 

The Wellington branch of the New Zealand Electronics 
Institute (Inc.) is also undertaking the construction of 
a complete TV transmitter, as a means of providing 
practical experience for its members, who are, of course, 
among those most keenly interested in the coming of TV. 


All these things show that television is far from being 
a dead issue among those who are vitally concerned in 
it, or rather, who will be before very long, it is to be 
hoped. Accordingly, this journal has decided that it 1s 
time for some of our space to be applied to the technical 
aspects of TV. It is not intended to publish another 
of the serialized television instruction courses that have 
been so popular wtih overseas periodicals. Instead, we 
propose to run a series of articles describing the design 
of a unit capable of producing the standard synchroniz- 
ing signal of the British television system. It is true that 
we do not yet know what standards New Zealand is to 
have, but from the viewpoint we are taking, this does 
not matter very much. All present-day systems are the 
same in principle, and differ only in detail, so that prac- 
tical work based on any of them is just as valuable as 
if it were based on any of the others. We hope that 
many of our readers will agree with us that space 
devoted to such a series will be well spent, since the 
synchronizing circuits are the heart of any television 
system, and contain most of what is new to the radio 
man. 
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RADIO. CLASSSES 


For Operators, Engineers, Servicemen, commence 


on 2nd February, 1953. Enrolments received now. 


NEW ZEALAND RADIO COLLEGE 


26 HELLABY’S BUILDING - AUCKLAND, C.1 
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Abstract Service 
(Continued from Page 27.) 
An article on single side-bands; the terms ‘balanced modulator,” 
“phase-shift network,” and “carrier suppression’’ are trouble- 
some to beginners. For the first time, an analogy is made 
with the push-pull amplifier, and this provides the clue to an 
understanding of the terms. This article is a “‘must’’ for those 
who are having trouble with the theory. ‘ 
—QOST (U.S.A.), October, 1952, p. 38. 


The device, usually known as ‘‘codan’’ for the suppression of 
intersignal noise, is basicaly a switch which cuts off the A.F. 
channel when no A.V.C. voltage is developed in the receiver. 
Operation of the device is quite simple—when the A.V.C. 
voltage is low or zero, a pentode draws plate current, and this 
biases a triode to and beyond cut-off so that it will not pass 
signals and normally functions as an ordinary’ amplifier. Full 
construction details given. 


—Ibid., p. 36. 
TRANSMITTERS AND TRANSMITTING 
A further article on non-synchronous time division with hold- 
ing and random sampling—a system which sends samples by 
means of coded pulse groups sent at random times, and in the 
receiver is a ‘recognizer’? which recognizes the pulses that 
belong to the different channels. A complete description of such 
a receiver is given, and possible applications of the system 
with a mathematical analysis. 
—Proceedings of the I.R.E. (U.S.A 
MISCELLANEOUS 
Alessandro Volta gave to mankind the first practical source of 
electric current in his battery. His own description is extant, 
accompanied by his original drawings, very clear and detailed. 
His letters go beyond the mere presentation of scientific infor- 
mation and give an insight into the character and personality 
of the man himself. “As I finished to read my first paper,’ 
he wrote, “Bonaparte started to talk, exalted my discoveries, 
covered me with praise . * Indeed he. was worthy of it. 
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Selective Calling System 


(Continued from Page 13.) 


dialled, thus feeding the required audio tones into the 
tone-mixing amplifier. 


Stolen Radios 


(Continued from Page 36.) 
Criminal Investigation Branch, Napier 


H.M.V. 5-valve, “Perth” mantel model, 
25400, brown plastic case with white lines, 
9 in, x 7 in. Three tuning knobs. 

Police Station, Christchurch 

Pacemaker portable A.C. mains, D.C. battery, 
serial No. 67317. Dirty light tan cabinet 12 in. x 8? in. 
x 6in. One dark red volume control and one tuning 
knob on top of set, silver speaker grille. Dial marked 
55 to 150. Small spots grey paint on top of set. 


RADIOS RECOVERED 


Criminal Investigation Branch, Auckland 
Mullard portable, serial No. 00502. 


Criminal Investigation Branch, Palmerstoin North 
Courier, serial No. 146756. 


serial No. 
esha tox 


UNDERWATER TV PICTURES RELAYED 
FROM SHIP TO SHORE 


Recently, in t® * Rortsmouth area, the first trials 


were undertaken hip-to-shore relaying of under- 
water television pietures. The equipment,, which was 
built by Messrs. Pye Ltd., Cambridge, was installed 
aboard the Admiralty salvage::vessel Reclaim, -and 
consisted of an underwater camera, and a 500-watt 
transmitter, both of which were operated from the. 
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ship’s 240-volt 50-cycle supply. The sea-bed pictures, 
from a depth of some 100 feet, were clearly seen by 
viewers on the shore, sixteen miles away, in spite 
of adverse weather’ conditions. On shore, the signals 
from the ship-borne transmitter were frequency con- 
verted, and fed on closed circuit to a number of 
standard television receivers. 


Book Reviews. 
Page 46.) 


the score of omissions, but the writer was surprised to 
find no reference whatever to tape recording or its 
circuitry. This is surprising in view of the fact that 
the references quoted in the very extensive bibliographies 
attached to each chapter extend into 1951. In view of 
the tremendous interest currently being taken in tape 
recording, this omission seems rather strange. 


(Continued from 


Another point on which the writer would criticize 
the book is that its interpretation of the words “Radio 
Receiver” is too closely confined. Indeed, if someone 
were to assume that the relative importance of receiver 
types were strictly in accordance with the space allotted 
them in this book, he would be sadly misled. For 
example, those portions which deal with any type of 
receiver other than domestic ones (A.M. or F.M.) are 
nothing short of meagre by comparison. The importance 
to the engineer of receivers other than purely domestic 
ones is really far greater than this handbook would’ lead 
one to suppose. Another subject which is very scantily 
treated is V.H.F., which is hardly touched upon except 
insofar as it affects F.M. receivers. However, in all fair- 
ness to the editor, it should be pointed out that his’ aim 
is clearly to deal comprehensively with domestic sets, 
and this he has done in a manner that can hardly have 
heen bettered. 

There is no space, even in a long review such as this 
one, to give even the briefest mention of much 6f the 
book. There are two features, however, that call for 
special commendation. They are the bibliography and the 
section devoted to tabulated reference information. There 
cannot be another book in existence which gives a fuller 
or more up-to-date list of the things that have been 
standardized in the radio industry in both Great. Britain 
and America. On the reference side, it seems improbable 
that any important book or published paper dealing with 
any topic mentioned in the text, has been omitted. This 
is a notable achievement, as is the whole book, and, the 
editor and his associates are much to be congratulated 
on it. It is to be hoped that this new edition has as much 
success as did its predecessor, and that Mr. Langford- 
Smith will consider the production of another handbook 
covering at least some of the subjects, such as television, 
which he has purposely omitted from this one. Should 
he do so, it will be well worth waiting for, 


Battery Receiver 
(Continued from Page 43.) aS 


the normal manner, with the trimmers being used to 
align the high- frequency end, and the padder the 
low-frequency end. To judge from the results obtained 
from the prototype that was built in our laboratory, 
those who decide to tackle its construction will be 
more than agreeably surprised at what a battery set 
of modern design and construction can do. It is cer- 
tain that a more up-to-the-minute design would be 
hard to find, so we wish all builders of it as good 
listening as we have had ourselves! . 


